Basque from a typological, dialectological and diachronic point of view by Rebuschi, Georges
Basque from a typological, dialectological and diachronic
point of view
Georges Rebuschi
To cite this version:
Georges Rebuschi. Basque from a typological, dialectological and diachronic point of view.
Thorsten Roelcke (ed) - W. de Gruyter, pp.837-865, 2004. <artxibo-00000063>
HAL Id: artxibo-00000063
https://artxiker.ccsd.cnrs.fr/artxibo-00000063
Submitted on 6 Feb 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	( )*	( )*	+-,. ./( .&01+'	

















^_&[%P lm nolH  pqlH  rsﬀ
t
^ﬂu[]P vw" xy"  ?<  z)*	I zGI z{4|M/I
 
Ksﬃﬂ	<2"]01	(5ﬁL=C,	 #"% ?)<01<z7"%ABﬁﬃﬂ	&
	<		&}9Nm7ﬀ~5ﬃN& ?"% ﬂ2ﬂ	&C	 ﬂ2ﬂ	 'ﬁ"]	ﬁNﬂABv.0
	((2










KL>01	6)?ﬂ5-	Cﬂ ﬂ2"% 8$?ﬁ=;ﬁﬃﬂ	!	(5(ﬂ ﬂ2?0%"% 	(9N	6A"% 2!v6"z01>	&0%01	(2N n	'7ﬁ=	  I
.x<"z j	 ﬁ01 I
& ﬂ2!`ﬂVVﬂ_G_Q_GVz7"M	M(#"%$ﬂﬃﬂ	 
		I
ﬂ ﬂ9ﬁ=,	& !ﬁ=3"% 50ﬀ~2ﬂ	6)*	( 2;A" ﬂ0%0?QUWVXWSQ&'^
`ﬂVVﬂ__DQ_V}p7ﬁ=	& W;Y &
		<z{4;>	&"% $N ﬂ9 	Dﬁ"% 5ﬁﬁ=.ﬂIDM
)?sA&L}ﬁﬃﬂ	:9#"ﬁﬁ=	& ?01 8$ﬀ~$	6"YL5(ﬂ ﬂ5-	 ﬂ	-2ﬂﬁ9;3N&"% !&"1	ﬁ"1	'sﬃﬂ	<	N	=$	(2?"% !ﬁﬃﬂ	
C'7ﬁ2ﬂ	(5((2ﬂ	'DM' !F
& ﬂ5(	(ﬁﬃﬂ	E ?l¡N(5.2"]01	(5ﬁ>ﬁ=" ﬂ	(2N¢ﬀ~="1ﬂAA"15"10ﬂ	(5(ﬂ$ﬂ "ﬁ"1ﬂ !9#"ﬁﬃ







"1	DﬁNﬂAHxy"zWaU cju'¬'Q&_GV^\D^[1uVI}9?ﬃ8"15ﬃ?ﬃs ﬂ9 2ﬂ	D	01ﬂC	(2?"% 'ﬁ=­«7ﬀ "A"1	(2B«}vzQ(u\G(Vﬂ_V
V~[1uV~ﬃ	 ﬂ5-	Aﬁﬃ!pqvwI
ﬁﬃﬂ	60] $ﬀ~$	:ﬀ	(2!ﬁ=.2ﬂDNz{ﬁ=ﬂ$	ﬁﬃ	}9?"ﬁﬃﬂC "Y=ﬃIs"% ;	(2ﬀ~5(ﬁ"1ﬂ 





















































































> 2 z2ﬂ2I $
V_UYZV~[1Q\ ﬁ+ ﬁ
 ﬁ
_UYZV~[1UY(Q&\ A +   ﬃ





DM8zILKsﬃﬂ	?~ﬂ"15(	(2ﬂsﬂCﬂC£="ﬁ"1ﬂ Nﬂ 0#AYﬀ ﬂ5ﬁ"] }9?"ﬁﬃ!ﬁﬃﬂ	6Cﬂ01B"	ﬁﬃ	?Bﬂ"15(	(2ﬂ
ﬂ ﬂ	'LAYﬁ=	& !>	" $N
	(0"%+'	(2N}"]5(	(2N5(ﬂ ﬁ"% 'ﬀ~ ﬁ
LﬂsA"15-ﬁ"	'LzG β  δ  γ 7IMz{>ILK@ﬃ	6Cﬂﬃﬂﬂ ﬂ	#"15




















	6"Y@601$	s 'ﬀ!>	&LAA"15-ﬁ"	'}ﬁﬃﬂ ;ACﬂ01B"	DM8z2I}pLv ﬃs"%#C7ﬁ=	-2#P"% 'ﬁ=3"ﬁ

=C	0%0%" $HJﬁﬃ8"Ys01	ﬁﬁ=	&s"YLﬂ 0#Cﬂ















	!C	0ﬁ 2?XYXﬂ 0;ﬁﬁﬃﬂ	:>	$ﬂ"% 8 "% 8$ﬂA
9;ﬂ
2.G9#"% 8$;ﬁ=:	?$	 	
0ﬂCﬂ.5(	'GLﬂAC01ﬁ=0"%+("% 8$;` 2?XAYﬁ=	L!001>ﬂ"]5<s  
80%01>"156Uﬁﬃﬂ	!N	!









>ﬀﬂﬁH"% !ﬁﬃ	"%L¢ﬀ~0"ﬁ."% ?^ﬂUW`ﬂV ﬁﬃﬂ	6Aﬁ= ﬂCﬂ
ﬂ ﬂﬀ ﬂ5(	-2¼   (}"% 










	<ﬂA@="%?Cﬂ01	:_.& ﬂ2N:ﬁ"%0%0]	(2?ﬃﬂﬁ"156"% !ﬁﬃ	<5(	<AB_G_ﬁﬀ3>8ﬀﬂﬁﬁﬃﬂ	<ﬂCﬂC£="ﬁ"1ﬂ N 80







ﬂ ﬀ ﬂ5&"1ﬁ"1ﬂ ?"YL!="%?Cﬂ01	:2?"Ys$	 	
0%0






















ﬂ ﬂ& ﬁ50ﬀﬁ=	GL	6 ﬂﬂN0%0N>~
	 'ﬁH"% !9;
2ﬂ"% "ﬁ"]0ﬂC£="ﬁ"1ﬂ J& ﬂ5"1	& ﬁ
>=
9#"% 8$Bsﬃﬂ	< N	C	& ﬁﬃﬂ	Dﬁ"15:9N	&0ﬂ"% ? ﬂﬀ .0%"%,	qaUW_UW\[WUW`^ Eﬃ"°7ﬁ"1 ﬂsﬃﬂD	!"?Cﬂ0%"%A"1	-2
ﬁﬃ	6"% "ﬁ"10ﬂ$ﬂ
ﬀC.'s"% ?X°^_DQ* A019N	z lmﬁM1ﬂXY^_Q¥?IM "%?Cﬂ0]	:9Nﬂ
2.
ﬂ"% 'ﬁ=	75(0"15<50ﬀﬁ=	G
5- "YﬁsﬂAH<5(ﬂ ﬁ"% 'ﬀ~ ﬁz6A"]5(ﬁ"	( 
&010"1¢ﬀ"12N}ﬁﬃ	:ﬁ"%0%0]	(2?ﬃﬂﬁ"15IsAﬂ0%019N	-2#>8N6Cﬂ0]£="	
ﬂL N&AA"15(ﬁ=	 ﬀN>8ﬀﬂﬁ}A="15(ﬁ"	 b&AA"15(ﬁ=	!	(¢ﬀ~	 5(	L	6 ﬂﬁ|ﬁ=ﬂ01	ﬁ=	(2JQ`~^_: 7!>=
zﬁ




















0]!F|7N	(  ﬁﬃ	 





'G"?"%01ﬁ"] ?" !ﬂ"15(	°ﬂ"15(	0]	G= ﬂ	L0Y;ﬁ=,	Cﬂ01(5(	(s" ?UW_UW\%cjU1SQ* 9N;ﬂA}-5ﬃ"1	Dﬂ"% 8$


























& ﬂ2N	 ﬂ2."% N:9;	01ﬁﬃﬂ	6
ﬁHCﬂ









	-5( 2780%01>01	(5(ﬀ ﬁ"% 8$|_^¥X°Q%[B[W^?_UaBP~[YﬂCﬂ0ﬀL6A" ﬂ0B	(5(ﬂ ﬂ2ﬂ77ﬁ	Gs"A
ﬁﬃ	:9Nﬂ

















	(	!780%0]>ﬂ01	's01ﬂ $HJ¥#Q`ﬂSﬁﬀ]V ﬁﬃﬂ	6;ﬀ 'ﬁ="% ﬂ V~[ﬂVﬂ_Q`~[¬DVﬂ A}ﬁﬃ	<2ﬂ.ﬂ
/M
²'³²'³³³.Ksﬃﬂ	<-5(5(	 'ﬁﬀ~0ﬀ "ﬁH"Y01 8$	}ﬁﬃﬂDﬁ|ﬁﬃ	:9Nﬂ










¬DV~VXﬂ~s °ﬁﬃﬂ	:>ﬂ"$3;ﬀ 'ﬁ="% ﬂ WVX

_=au`ﬂVoS
~s zÌ=ﬃﬂ	Is"°L:9?"]2ﬂ9; .ﬂL		& J.Y^\ﬃ ¬DV~VXWVTS
~









5-Cﬀ01-£	(	<>	 ﬀﬂL:	>0ﬂCﬁ"15"%Cﬂ01	6Aﬂ0%019;	(2!>; ?"% 8A01	(5ﬁ=	(2Nﬀﬂ"%0%"1&78I&Jﬁﬃ"°
CB"ﬁ"1 #ﬃﬂ}>	(	 ?"]2ﬂ	 ﬁ"%A"]	(2N}ﬁﬃﬂ	6A5ﬀsCB"ﬁ"1 "% 5(	<ﬁH01	(ﬁH)<0ﬁﬀﬂ>	&Ł®ŁBM
²'³²'³³"!ﬂ³= ﬁ=ﬂ ﬂﬁ"1ﬂ BM')?G	7ﬁ"	:ﬀﬂﬁﬁ=	






















ﬃ	<60]9;	}ﬁﬃﬂ& !ﬀ7ﬀ~0ﬂA" ﬂ0ﬁ=ﬂ ﬂ	'	
 ﬂ¢ﬀ~	'7ﬁ"1ﬂ .sﬃ	<6"Y" $5(ﬂ ﬁ=ﬀ
.Dﬁ}0]	(7ﬁH"%A
ﬁﬃ	
	6"Y ﬂ3;Cﬂﬃ	N	<2"Yﬁ"% $ﬀ"°ﬃ" $?ﬁﬃﬂ	Aﬁﬃ	<5(=
	Cﬂ ﬂ2" $G	7ﬁ"1ﬂ .9#ﬃﬂ	&
	(
	7 ﬂ¢ﬀ~	7ﬁ"] E
	$ﬂ;	 ﬁ=00?;,	(2NEﬀ~5ﬃNz{>8!ﬁﬃ	6"% .	7ﬁ"1ﬂ NﬂABﬁﬃﬂ	6C7ﬁ"]501	:VXﬂs^[WQ











& ﬂ2!ﬁﬃﬂ	<5(ﬂ ﬀ$ﬁ"1ﬂ ?"YsCﬂ0ﬀ="%C	G 0M
²'³³²'³³ £ﬁ	7>~L5( 8 ﬂﬁ>	6"% 8A01	(5ﬁ=	(2?Aﬂ}ﬁ=	 .	< ﬂ2N$ﬂ	(	N	 'ﬁz{>ﬀﬂﬁ
	6ﬁﬃﬂ	
'C	(5ﬁﬀ~&0%0#N,	(2ﬂ 235-!>"% ﬂ	-2#9#"ﬁﬃN:ﬁ=	& .
	-23Dﬀﬂﬂ"%0%"]78I








zDI  	+(,ﬂ ﬂ2ﬀ2ﬂ    ﬃﬂ	6ﬃﬂ'sN="1	(2ﬂ
( 	+(,ﬂ ﬁ+'	 ;2ﬂ    ﬃﬂ	6N="1	£"Ys$	ﬁﬁ"% 8$NN"]	(2ﬂ
> $ﬂ"%+'	 2ﬀ2ﬂ    ﬃﬂ	6ﬃﬂ'sAﬁﬁ=	 	(2 Cﬀﬂﬁﬂ !9N	&"%$ﬂﬃﬁ=
>$ﬂ"%+'	 'ﬁ+'	 N2ﬂ    ﬃﬂ	6"Ys$	Dﬁﬁ"% $NAﬁ=
5 $ﬂ"%+'ﬂ ﬂ2ﬀ2ﬂ    ﬃﬂ	6ﬃﬂ'}>	(5-N	<6; ﬂ






[¬Q`	 2"% $ 2?
	Cﬂ01(5&"% $N"ﬁ9#"ﬁﬃ?7VJ
z7®ﬂI  '	+(,ﬂ ﬂ
> $ﬂ"%+'	   ﬁﬃﬂ	6Aﬁﬂ ﬂ	(
5 $ﬂ"%+'ﬂ ﬂ  ﬁﬃﬂ	6N& ﬂ
z ?A(5ﬁ=ﬂQD¬D'^`7VN9N'L7ﬁ"%A"]5"10%0N5	(ﬁ=	(2N6ﬃﬀ 2
















z I  $ﬂ"%+'ﬂ ?$ﬂ"%+'	   ﬁﬃﬂ	6AﬁHN& ﬂ






	<	&"ﬁﬃﬂ	L2ﬂ	-50%"% 	(2? ﬂﬀ .LzWaBVU1`QVﬂ`  .ﬂ 
ﬁ=ﬂCA (aBVUW`Q'[1UW# A
ﬂ >	- ILﬂ}ﬀ ﬂ& ﬂ0>ﬂ01	<zVu_G(V $"% 7ﬁ= I
(2	&7>B}9#ﬃ"]5ﬃ?N;0Y
>	< ﬂ&0




¢ﬀ~	6ﬃﬂ'L:	?C9N	&AYﬀ0ﬂN	( LﬂA}2ﬂ	&"ﬂ" $(2 ﬂﬂ?"% 0	01	&N	 ﬁ












































²'³³³²'³v ﬃﬂ's ﬂ	"ﬁﬃﬂ	s ?" ﬂ0ﬂ$	 2ﬂ	s ﬂﬂL 'N50]G="%A"1	E.ﬁ=	M
²'³³³³.Ksﬃﬂ	<2ﬂ	Dﬁ=	?"% 	 H5(	!77ﬁ=	& 5( 5(	 s ﬂﬂ?"% 0ﬂCﬂﬃ







 ﬂ2Nz5&Ij«"% ﬂ2ﬂ	ﬁ=	&?"% ﬁ=	«Lz<IDM
Ksﬃﬂ	6" ﬂ2ﬂ	ﬁ=	=?"% ﬂDﬁ=	 ﬂ	LﬂA|+	
5- 5(	 }>ﬁﬃ? ﬀ*>	L 2N2ﬂ	A"% "ﬁ=	 ﬂ	
B"% 5(	6 ﬂ N	Dﬁ}"°
&0%019N	(2!ﬁ=?>	!7ﬀAA"	(2!ﬁ=;ﬁﬃ	E  AYﬁ=	s" ﬁ=	$ﬁ"	s0"%,	E¬Q(U1` 9#ﬃ"]5ﬃﬂ ¬&Q`~V~[B ﬃﬂ9
;  ﬀ39#ﬃ"]5ﬃ!>ﬁﬃ?Cﬂ
















N& !ﬀ 8$3Cﬂ0 M2ﬂDﬁ
 ﬁ=;ﬁﬃ	:ﬀ 8$3;	 ﬂ




N& !ﬀ 8$ﬂ ﬂ	8MNM2ﬂﬁ
 ﬁ=:ﬀ $NN 
" ﬂ2ﬂ	ﬁ +'	" ?$ﬂ"%+'ﬂ BMNM"
9#ﬃ"15ﬃ#N BMNM2ﬂﬁ
 ﬁ=;9#ﬃ"15&ﬃ?N N	 
+'	&"% ?$ﬂ"%+'ﬂ ?$+&ﬁ=	M3M/"
N& !ﬀ 8$M]=$M/"% .ﬁ
 ﬁ=;9#ﬃ"]5ﬃ!ﬀ 8$NN  N	 
" ﬂ2ﬂ	ﬁ $ﬂ"%+'ﬂ N=,|MNM/"
N #N ~MNM2ﬂDﬁ
 ﬁ=3N& #N	 ﬂ
$ﬂ"%+ ?$&+ﬁ=	<,M3M/"
N& !ﬀ 8$3; ~M3M2ﬂﬁ
 ﬁ=3; *ﬀ 8$3;	 ﬂ
 ﬁ=	:ﬁﬃﬂ	6"% 'ﬁ
.2ﬀ~5Dﬁ"1 ;AH N	&C	 ﬁﬃ	ﬁ"1567_}>	ﬁ9;	(	 N:9;	0 2!ﬁﬃﬂ	<5(	!7ﬀAA"3zÌ
	6"% 
ﬁﬃ	<2ﬂﬁ"	6Cﬂ0ﬀ





|2ﬂ	A"% "ﬁ=	6N	( 8"% $s"% #^(aU  ﬂ'Vﬂ`NSu[Y	"ﬁﬃﬂ	&L  	<	(ﬁ=	 ;[]PQ6>ﬂ	((2ﬂ&AH 
 	<	(Dﬁ=	 !>ﬂ	((2ﬂ 
9#ﬃﬂ	&
	(s"ﬁ}"°}ﬀ ﬂ*>ﬂ"%$ﬀ~ﬀ0;2ﬂ	A"% 8"ﬁ=	:9#ﬃﬂ	 ?"ﬁq=C	(5"%A"]	L!7ﬀﬂ>	
	(5ﬁ~ mM
Ksﬃﬂ	<>~






































ﬂ "15-0%08IE78 'ﬁﬃﬂ	ﬁ"156Vﬂ89#ﬃ"]5ﬃ?"Ys"]2ﬂ	 ﬁ"15-0ﬁ=;ﬁﬃ	<	$Mﬂ$Mﬂ7ﬀAA"£M
5ﬃ01&GL2ﬂ3 ﬁ$ﬂ	(	< *ﬁﬃﬂ	<	(5ﬁH ﬂﬂ!>	&LAH5(	s"% *v<ﬂAﬂ}ﬁ9NNN"% ?	(
ﬂ .Mz=I




ﬂ .L2"Y5ﬀG	(2?"% b'M BM/®s	$
2?"ﬁL<5- 'ﬁ=	ﬁﬀ~0"1& ﬁAHﬂABﬁﬃﬂ	6"% 2ﬂ	ﬁMD>BDM8z{>I


























V~\^ﬂXYu[1UY(Q M Vﬂ  zI"%,
Q&_aBV~[WU°(Q 8M, 	M/, =z	I,




U1`ﬂ\&[%_Du¥#Q`~[]VX M/+ =	M/+ z	I+
z M/"%"%I E^¥HcjXYQﬃ?Z&Vﬂ\DQ6\DuﬂU  Q\
\a cjX UW`ﬂSQ'[
Z-^¥?U []V~[WU°(Q M/













X°^ﬂZV~[WU°(Q=UW`Q\\DUY-Q Q&VHM 	([%V~7 z=	I
[]V~ 




















ﬂ BM%$M/$	 ~M ﬁ+ﬁﬁ=,	 ?
ﬃﬂ	( .$
  	:ﬁ=,	 ?"ﬁsz=	M/$M:>.ﬂ,ﬂIsAs* 
> 
	N	8MNM ﬁ+'ﬁHﬃﬂ&7ﬁﬀ2ﬀﬂﬁ












































_GV ﬂ^Vﬂ`TSﬂV z7ﬃ	Isﬃﬂ's$ 	
ﬁ=z7N	(	DﬁILz7ﬃ"Y=IsA"1	 2.
/M8z7"ﬂILKsﬃﬂ	?«







	6"% 'ﬁ= N-2 ﬂﬂ?"% ﬂ&0(2 7ﬀ ﬂ5Dﬁ=."% J
z I  Nﬂ ﬂB7ﬁ"18M 2"%
	 2ﬂﬀ~2ﬂ	 ;	0%"%+'&,
.& 	>ﬁ"1 ~M0].5:9#ﬃ"15&ﬃﬂ	 5ﬃﬀ
5&ﬃﬂ	
 ﬁﬃ	<5ﬃﬀ5ﬃﬂ	Hﬁﬃﬂﬁ
	6"  	>'7ﬁ"1 
> Nﬂ ﬂB7ﬁ"18M,	0%"%+,
 Ksﬃﬂ	<5&ﬃﬀ
5ﬃ	s"% .& 	>ﬁ"1 
z  	^`^\[WUWVﬂ`Q(X°U%¬DVﬂ*"Y}ﬀ ﬂ-5(5(	Cﬁ=>01	IDM	(5(ﬂ ﬂ2ﬂ ;5(	6A
ﬂﬁﬃﬂ	6"% 7ﬁDM82ﬂ9# !ﬁ=?ﬁﬃﬂ	
&0%01ﬁ"	6"% NKL>ﬂ0]	Lz#IL5( N&0Y
?>	6N(2ﬂ	6" ﬁ=& N(2 ﬂﬂ?"% 0(2 7ﬀ 5ﬁL5-?Cﬂ0]	N	 'ﬁJ
z 	I  u_G_DQ






z (u_G_Q Q&_GV8¬([1u`ﬂV ﬂ2 (u_G_QD¬bQ_V~[¬([1u`ﬂV
	6"%?CBG=">ﬂ0]	I
> 
ﬁ+ ﬃ	" M	8M,ﬂ"01M/, ﬃ
	&N ﬂ&,
A






















Cﬂ ﬀ DM8Kq>01	<z{pmIs$ﬂ"	'}ﬁﬃﬂ	"sAs"% !ﬁﬃ	<>B0ﬀﬂﬁ"	< 2




	 ﬀﬂﬁﬀﬃ ! #"%$'&(ﬂﬁﬀﬃﬀ)ﬂ*+ -,.#/ﬃ0ﬁﬀﬃ  ﬁ 	*1,2,3
(ﬃﬀﬁﬀﬃ !
46587

































































;	(2"17CG="	6AﬂNﬂ}>;6AYﬀ0%0'  5(ﬂ .="Y7ﬁ"% 8$AH6CBG
	'G"	<z7"% *ﬁﬃﬂ	6$	 8"ﬁ"	&IsA0%0]9;	(2
>8Nu_uﬂ7V0%"ﬁM8 ﬃﬂ	((2ﬂ
















²'³³ ³²'³|8 ﬁﬃ	ﬁ"15< 2?C	"%Cﬂﬃ8







	(	&N	 ﬁAA"	}>	"% 8$5-"1	-2#>8N& Nﬀﬂﬂ"0%"17*ﬁﬃﬂDﬁGﬂ^ﬂX°XY^?E\Eﬁﬃﬂ	6C&7ﬁ"15"%Cﬂ0]	<z7"% 































































	'C	(5ﬁ"	0*S  ¬L 2?XYLz7U1_G_DQ&VXYUW\AL5(ﬂN	6"% ?C"G
 	:ﬁ=
>	6Aﬀ 2?"% !ﬁﬃﬂ	6Cﬂﬁ=="YLﬂAH5( 2"ﬁ"1ﬂ ﬂ0B	 ﬁ=	& ﬂ5(	ﬁﬃ	<ﬁﬃ	s"% !ﬁﬃ	<C2ﬂ£="YIDM8Ksﬃﬂ	:>'"15












































































































































zÌ'I  	ﬁ=ﬁ+'	 N2ﬂ  ﬃﬂ	<5-N	'














	&"1	LﬂAUW__DQVX°UW\jAﬂ}9#ﬃ"]5ﬃ?N*ﬁ=,	<ﬂ N N-2ﬂ2"ﬁ"1ﬂ ﬂ0ﬂCﬁ=	 ﬁ"]00ﬀ~	ﬂJ


















,ﬀL2ﬂ	+'&,	  ﬃ	<5( ?	((2ﬂ
ﬂ" 	



























Ksﬃﬂ	6Aﬂ"% Nz{FIL& ﬂ2Nzx<IL5( !>	:ﬀ "%A"1	-2;"A£9;	6CB7ﬁﬀ01ﬁ=	:ﬁﬃ	<	ﬂ"°7ﬁ=	 5(	<AH6+'	&
=C	(5ﬁﬀ~0



























	 'ﬁ NﬂCﬁ"1 £J>ﬁﬃN ;C	(5Dﬁﬀ~0B7ﬀAA"3 ﬂ2
& NﬀﬂM(9#"%0%0	"ﬁﬃ	}>	!	01	(5Dﬁ=	(2!ﬁ=$	ﬁﬃ	
s0]	AYﬁﬀﬂﬁM
zŁI  ?   
ﬁz=C	(5ﬁ HﬀﬂIs A0


















& ﬂ2!ﬁ=	 .	6NﬂCﬂﬃﬂ	;	G8ﬃﬂ	 5(	<zﬂDI
6
	"Y"] NﬂAHzŁI&J












,ﬀ="ﬂ"%+' 8$3+ﬀ~	  ﬃﬂ	:9;ﬀ0]2;ﬃ	6	((2ﬂ
Ksﬃﬂ	6A" ﬂ0ﬂAﬂ!ﬀ016*ﬀ7ﬁﬁﬃﬂ		A	:>	ﬂJ
















































.ﬁ C	-5ﬁ Hﬀﬂ 'Q  8A0
( "%
,ﬀ








z 'I  ?    A0z T2ILzﬀﬂQ`ILz=ﬀﬂUW`'aIs.ﬁ



















ﬁﬃ	<2ﬂﬁ=<2ﬂ	5">	(2?"% !ﬁﬃﬂ	6 	ﬁL	(5ﬁ"1ﬂ ?"% 'ﬁ=(5(5-ﬀ 'ﬁ=.5(& !>	6Aﬀ ﬂ2?"% !4	>8ﬀ
5ﬃ8"z&ŁﬂŁﬂŁIIDM













zﬂ I   ﬂM/"%+  L;

7U%¬
> +'M ﬁ=|M/+*z +'8M ﬁ=ﬂDM/+(I  ﬀb°C0%"ﬁ=	(s
	<5(ﬂ?"% 8$
ﬂﬀ~[1^_&7Cﬂ0






.& ? ﬂM ﬁ+'&"M  sﬃ	6$ﬂ ﬂ	:ﬁ=Nﬃ"%N
$ 	6
[¬DVU7ﬃ8"%
	 	ﬁ=="ﬂ$M ﬁ+'"M/+ﬂM/,ﬂ"M/+ﬀ  9;	6ﬃﬂ	<5(ﬂN	:ﬁ=;ﬀ~
5(;	:9N	(=[¬VU 7Cﬂ0M *FLM ﬂﬀ
z	I  "%,ﬀ"ﬂ+'8M"ﬁM ﬀHM ﬁ  sﬃ	!	(	 !ﬀ~

	(	 *ﬂﬀ~7Cﬂ01u7





























































































A&?"%0%"1&s®ﬂ ﬂ2?CM=$M\uﬂU Q&\w2"YCﬂ0]N6$	& ﬂ2ﬂ	L2"%AA	&








z('I  "%,ﬀ"ﬂ M ﬀHM,  ﬀz7;01	Isﬃ	!	(	 ?N	- YA&?"%0%"1&

> "%,ﬀ"ﬂ M ﬀHM  ﬀz7A	&N01	Isﬃ	!	(	 ?;	( YA&?"%0%"1&

5 "%,ﬀ"ﬂ M ﬀHM+&ﬀ  ﬀz7Cﬂ0%"ﬁ=	&Isﬃﬂ	!
	(	 #N	( YCﬂ0%"ﬁ=	-















 >B0ﬀﬂﬁ"	ﬂJ U¬ ~7_GV 5 >~DM H	$ﬁ"	ﬂJ uﬂ









 AﬂNﬁ"] ~«I&JSﬂVﬂ(Vﬂ_jAﬂs"% 7ﬁ= 5(	6"YL09NL  ﬃﬂ	- @5(78"% 8$N"ﬁ ﬃ8"% ﬃ	
 











ﬁ"	:	&7>Bs;? ﬁ>	!78 ﬁﬃ	ﬁ"15(00?" A01	(5Dﬁ=	(2N ﬂ2!ﬀ ﬂ2ﬂ	&$<5(Dﬀ
ﬁ"	
ﬁ .=A;ﬁ"1ﬂ Jﬂ8^Vﬂ`3SﬂV ﬃﬂ	- $ 	(ﬃL<5(Dﬀ

















































Cﬂ0 	?8} !	   !{ﬁ=	







cE_DQﬂU Q\ EVﬂ\&[ =UW__DQVX°UW\EV~\

cE_DQ%ﬂU  Q\
(=$  ﬂ(  "% 2ﬂ
®B=$z7A?"%0"1I ﬃﬂ( ﬃ"% 2ﬂ
DCﬂ0 $( $ﬂ"% ﬂ2ﬂ$ﬂ" ﬁ={ﬀ~
®NCﬂ0%"ﬁ=	 +'( +("% ﬂ2ﬂ£+("% ﬁ=ﬀ~
®NCﬂ0ﬀ0 +'(
 
	ﬃYﬁ=	 +("% ﬂ2ﬂ +("% 'ﬁ={ﬀ~
 
	Yﬁ=	
n ﬃﬂ	& N0%0ﬁﬃ	<$ﬀN	 'ﬁ
L











z7®¯I  2ﬂ z7Cﬂ
	'
	 'ﬁI 5!0]bz7UW__DQVX°UW\I
> +' z7CﬁI 2y>sz7"%?C	&
ﬁ"	I
;9N		













®ﬂ 2?CMCﬂ0%"ﬁ=	 +'	& ﬂz	I
®ﬂ 2?CMCﬂ0M +'	& ﬂz	&I
 
ﬁ=	
²'³³ ³³"!ﬂ³v¢ﬀ~	6  yFË;N5- 'ﬁ="% !	ﬁ ﬁﬃ	sC	G 0AA"ﬁﬃ	!
5(0%0]	(2«
0%015ﬀﬂﬁ"	«





















z7®sDI  "%,ﬀ"2"M `ﬂVHM ﬁ   	!
	(	& ?"ﬁ ﬃ8"%N WVﬂSﬂSﬂ_Q\G\UW`'aV:^¥*Vﬂ`~
> 
 N2"M  1 VHM/$ﬀ  9;	( 	<	-ﬁ=	 ?"ﬁ= WVﬂSﬂSﬂ_DQ\\DU1`'a¼VN¥*Vﬂ`~
5 	ﬁ=="ﬂ+("ﬁ+'&"12ﬂM  W VHM/  ﬃ	<5(N	:ﬁ=NN	( WVﬂSﬂSﬂ_DQ\\DU1`'a¼VN¥*Vﬂ`~
2 	N 8$3+("%+-,ﬂ"1|M `ﬂVHM/$ﬀ  9;	( 0%0ﬂ$ﬂ"	6"ﬁﬁ=3ﬃ8"%N'WVﬂSﬂSﬂ_DQ\\DU1`'a¼Vj^¥!Vﬂ`~
ﬀ~5ﬃ#A





	A		 ﬁﬂA}& N$ﬀN	& ﬁA
ﬁﬃ	601	"15(0	7><5ﬃ"15-	:9?ﬃ8"15ﬃ?"Y@5( Cﬂ"15Dﬀ~ﬀ}9#ﬃﬂ	& BVﬂ¥?U°XYU1Vﬂ_j®ﬂ ﬂ2?CM'Cﬂ






z7®ﬂ®ﬂI  rsﬀ	Dﬁ=7ﬁ+	 !>&+'
(ﬂ "ﬃ. 8$3 "%+  cj^ﬂXYU[1Q'
> ?"	ﬁ=ﬂ7ﬁ+'	& !>ﬃ"%+'ﬂ "ﬃ. 8$3 ﬀ   Vﬂ¥?U°XYUWVﬂ_

¥!VX°Q6PQVﬂ_DQ&_&
> ?"	ﬁ=ﬂ7ﬁ+'	& !>ﬃ"%+'ﬂ "ﬃ. 8$3 "%+






















 .="ﬁ"	<ﬀﬂM(9?"ﬁﬃN6®ﬂ ﬂ2?CMﬂ$M8	$M8L2ﬂﬁMﬂ7ﬀAA"LHﬁﬃﬂ	<0%0].5ﬀﬂﬁ"	<5(ﬀ ﬁ=	=C7ﬁA
& ?"% ﬁ .="ﬁ"	<ﬂsNﬂ ﬂﬁ
 "ﬁ"	6  <FmJ
z7® I  ﬃ"%0%,N ﬂﬀ,
z7"%I ﬂﬀN9?"0%0ﬂ,ﬂ"%0%0ﬂN	 =0%015ﬂJ	=$M.A;N5(
z7"%"%I}9#"%0%02"1	 H001.5-N5(
> 	N N2" ﬂﬁ
z7"%I 
 	6$ﬂ"	 ?"ﬁﬁ=;ﬀ  0%015ﬂJ2ﬂDﬁ"	?A;A	N=
z7"%"%I





	 'ﬁ=	 ﬂ5-	G'ﬁﬃﬀ.z7®ﬂª&Is"Y}ﬀ ﬂ-5(5(	Cﬁ=>01	
>	(5(ﬀ	:ﬁﬃﬂ	!ﬀﬂ>ﬂ





	<ﬂAQ'[W^__DU 5(ﬂN	( Is L ;0%015ﬀﬂﬁ"	6"% ﬁ=	=Cﬂ
	ﬁ=ﬁ"1ﬂ ﬂ9#ﬃ"%0Yﬁ
z®ﬂª>ﬂIs"YL-5(5(	Cﬁ=>01	(B"% 5(	:ﬁﬃﬂ	6  yFË"% *ﬁﬃﬂ	<5(ﬂ?Cﬂ01	;	 ﬁ501Dﬀ




	 5"% $ ;$ﬀN	 'ﬁz{ﬁﬃﬂ	!ﬀAA"N  °Q X1V;,BEﬀﬂ>ﬂ
2"% ﬂDﬁ"1 8I&J
z7®ﬂªﬂI  '	
 ;2"M   

ﬁE 	ﬁ=="%,3 ﬀHM  W VHM/01(
( 	
 ;2"M   NM ﬁs	Dﬁ=="%,3 "%+'	0]






 ;2"M   NM ﬁE°ﬃ"%0%,N ﬂﬀHM  1 VHM/01(













































	(	<z 8Ł>ﬂIs"% BM/®M'M BM
KL5- 50ﬀ~2ﬂ	:ﬁﬃ"°E




78 ﬁ=3AH0%0].5ﬀﬂﬁ"ﬂ"ﬁ#ﬃﬂ	:>	(	& ?N	(2!>*ﬁﬃﬂ	!78 5
	ﬁ"Y=>	ﬁ9;	(	 *ﬁﬃﬂ		6A








	60]ﬁﬁ=	L5( *>	<2ﬂ	5">	(2N}ﬁﬃﬂ	:ﬀ	<AAﬂLﬂAH ﬃﬂ	(9#"ﬁﬃN& ?®ﬂ ﬂ2

























2ﬂ	&Lzs  5(ﬂ A"%$ﬀﬁ"1ﬂ ﬂ0%Is0] $ﬀ~$	-. 2NL
 #	7>Ì





2ﬂ	C	 ﬂ2" $ *ﬁﬃﬂ	:ﬂ"]	9?Cﬂ"% 'ﬁs-2ﬂCﬁ=	(2BM8j "12ﬂ	&L:ﬁ
 .="ﬁ"	





























z7®% I  Dﬂ ﬂ	, "%












































































z7® 	I   ﬂ, +	 	
B" 2ﬀ 
9?ﬃ|M	$?9#ﬃﬂﬁM>~}>ﬀ$ﬂﬃﬁHﬃ
 n ﬃﬂNﬃﬂH>ﬀ$ﬂﬃﬁ9?ﬃﬁ &
>  Dﬂ ﬂ	, 0">ﬀ7ﬀ~ 	




 Dﬂ BM	$?>ﬂ,M]=$?>ﬀ$ﬂﬃﬁHﬃﬂ@ ﬂ2 "
	 BM	=$3£	b>ﬀ$ﬂﬃﬁﬀﬂ




lm'7ﬁ>ﬀﬂﬁH ﬂﬁH01	(ﬁ= 	$ﬁ"1ﬂ ?"% #
.ﬁL






z7®B'I  Dﬂ ﬂ	, 	+ 2ﬀ "%
	 
6   ?ﬃs ﬁHﬃ"ﬁ "%
	 
 Dﬂ BM	$N ﬂ	&$3ﬃ "%
	 8	ﬃ8"ﬁ
)?@	ﬂCﬂ01&"% ﬂ	(2?"% ;2ﬂ	:46" ,&ŁﬂŁ  ﬂ.!	 ﬁ=	 5(	60%"%,	:ﬁﬃ8"Ysﬃ}ﬁ9;3"% 'ﬁ=	Cﬂ
	ﬁ=Dﬁ"1 &J"ﬁs5- !>	<& 
	Cﬂ0*ﬁ= n ﬃ3ﬃ  ﬁHﬃ8"ﬁ "%
	& &z ^`Q<>	" $?ﬁﬃﬂ	6A5ﬀI.ﬂ}ﬁﬃﬂ	<2ﬂ	 8"10ﬂABﬁﬃﬂ	6A5ﬀLﬂA}
Cﬂ	(5(	(2"% 8$G	7ﬁ"1ﬂ ?0%"%,	<z®% Is"% !9#ﬃ"15ﬃ UW_Q`N9Nﬀ012?ﬃﬂ	:>	(	& !ﬁﬃﬂ	6A5ﬀDM























>	019N>ﬀﬂﬁHﬃ}ﬁﬃﬂ	6N7ﬀAA"N" Nz7® 	>ﬂI9;	6ﬃﬂ	<2ﬂ	ﬁ=	(5ﬁ=	-23	&$ﬁ"	6N=Cﬂﬃﬂﬂ01$#"% !v¢ﬀ~	M
z7®ŁI "%
	& 
 {	ﬁ=="2ﬂ  "%
	 ?ﬃs$ﬂ ﬂ	{5(ﬂN	(
"%
	& BM $ﬂ ﬂ	{5(ﬂN	 "Y








ﬁ"	«L 2¼«7ﬀ 	$ﬁ"	«DM8K@ﬃ	:	>Bs"% ;z7®ŁI
>ﬀﬂﬁ0Y3Q_^_DU A0%0]ﬂ}PUYX 2"1	-
>	01ﬂ $?ﬁ=;ﬁﬃ	6A"%Gﬁs5-ﬁ=	$ﬂ7£J5
BG70%"% 8$ﬀ"Y7ﬁ"15-0%0ﬁﬃﬂ	;0%019  >	(Dﬀﬂﬂ"%0%"]"1	@z{BM ﬃﬂD	(DA
ﬀ 	$ﬁ"	."% !F
	& ﬂ5ﬃNﬂs7ﬁ=0"1 I. 2?"%?C	G 05(ﬂ .ﬁ7ﬀ~5ﬁ"1ﬂ .LﬂABﬁﬃﬂ	:ﬁ8C	<[]PQ&_DQ<ZVﬂ¥#Q

















 ﬂ2!ﬁﬃ	"%Lﬂ 0;$ﬀN	& ﬁH"Ys"% 
ﬁﬃ	!
5(001	(2N	$ﬁ"	<5(	(ﬁﬃﬂ	<ﬀﬂ"%0%"1!>	"% $ ﬃﬂD	(D
ﬁﬃ	}ﬁﬃﬂ ; >	( .'Eﬃ9# ?"% Nz ﬂ¯IG
A" ﬂ0%0ﬂﬂNB7ﬁﬂA£ﬁﬃ	:ﬀ ﬂ	=$ﬁ"	:	7>~sAﬀ 2?"% Nﬁﬃﬂ	s01& $ﬀ~$	!ﬀ7ﬁ>	:ﬁ .=01ﬁ=	(2?"% 'ﬁ=
5-?Cﬂ0]		Cﬂ
	G="1ﬂ ﬂ9?"ﬁﬃ*ﬁﬃﬂ	:	&7>NQGaU1` 2ﬂ;,	(&G.5"]ﬁ=	(2!9?"ﬁﬃN<2ﬂ	ﬁ=	#"% ﬂ	=01	G ﬂﬀ ﬂ
's"% Nz }DIM
z ﬂ¯I  "%

































z }DI   Dﬂ ﬂ	,N01 	$ﬂ"ﬁ=	 N2ﬀ   Dﬂ !9Nﬂ,B
 Dﬂ 79;, 2ﬂﬂ"% $ ﬃﬂ
> "%
	& ﬂ	,	+ﬁﬀ0 	$ﬂ"%  2ﬀ; "%
	& ?ﬃﬂ@5(ﬀ$ﬂﬃ	(2ﬂ
"%











>~D«jB}>*ﬀ"% 8$?ﬁﬃﬂ	6C7ﬁ"ﬁ"	<	 2"% $N  1_ 8UW8>ﬀﬂﬁH"ﬁH"Ys ﬁHCBG=">ﬂ01	:ﬁ=2ﬂ¼
9#"ﬁﬃ«
	&$«j£.'Eﬃ9# ?"% Nz ®ﬂILz{lm	ﬂ" b&Ł.8ŁIDM
z ®ﬂI  	+ 2ﬂ6$ﬂ"%+ 8"%, 	Dﬁ=="   3N #ﬃﬂL5-N	-
 ﬂ	$M'"YN 8UW 5(ﬂN	
> '	+*2ﬀ2ﬂ6$ﬂ"%+ 8"%,N, ﬁ=ﬁﬀ














ﬃ7ﬀ7ﬁ@ ?) L& 
Í












5- !>	<	&"ﬁﬃﬂ	}ﬀ 2ﬂ	Gﬁ=.2NL2ﬂ	A"% 8"ﬁ=	<z5(ﬂ ﬁ=	Dﬁﬀ~0%0?$ﬂ"	 ILﬂs
	(&0%0#"%?Cﬂ0%"15&"ﬁ=9#ﬃﬂ	&
	(}ﬁﬃ	
	 ﬁ=	& ﬂ5(	"% Nz ªﬂIL	:ﬀ $ﬂ
#Nﬁ"15(&0J
z 
I   Dﬂ ﬂ	, 




,ﬀ7ﬁ+	 ?+ﬀ~	  "%






z ªﬂI    Dﬂ 
 N2ﬂ >  "
	 ?"%,ﬀ7ﬁ+'	 #+'	 





	(	N	& ﬁA) $ﬀ;	 ﬁ
s	N"% *ﬁﬃﬂ	!















Ksﬃﬂ	<ﬂ 0;$ﬀ;	 ﬁﬁﬃﬂDﬁ}	N"% }ﬁ=¼ﬁ"15,?ﬁ=;ﬁﬃ	?«
	${>B«@0]>	0°Lz{9#ﬃ"15ﬃ#}9?"%002ﬂ.ﬂA
	((2ﬂ>"%0%"ﬁ#CﬀCB
















































(5ﬁ=	="%+'ﬁ"1ﬂ NﬂABﬁﬃﬂ	  7
ﬂCﬂCB"ﬁ"1ﬂ ?"% *v<ﬂ"ﬁ









z"% ﬂ7I2ﬂ	A"% "ﬁ=	 ﬂ	L2ﬂﬁ=<5(ﬂ ﬂ5-	 " $?ﬁﬃﬂ	!=$M	 2"% $N7VN	& ﬁ"1ﬂ ﬂ	(2?"% ©'M®M/®ﬂIDM
²'³ ³ ³²'³F£"%G7ﬁ=>~DM8$ﬀN	 'ﬁ
L2ﬂ3 ﬁHﬃ	:ﬁﬃ	!




ﬂ01ﬁ"1ﬂ N 2#9#ﬃﬂ	& !ﬁﬃﬂ	;










ﬀ (5(5ﬀﬁ"	:	7>~ j ?
ﬁL	 ﬁ=	 5(	ﬁﬃ	!"%01	& ﬁﬀ "1¢ﬀ~	<&$ﬀN	 'ﬁ}*ﬀ7ﬁ>	6"% 'ﬁ=	Cﬂ
	Dﬁ=	(2
& ﬂCﬂﬃ"]5(0%0£J
z   I  
7ﬁ+	 2ﬂ    ﬃﬂ	<5(ﬂN	s" ﬂ  ' ﬂ ﬂ	<5(ﬂN	s" ﬂ
	 ﬁ=	="% $N"Y
> 	











	((2ﬂ  ' ﬂ ﬂ	6"Y@	(ﬁ"% 8$;>
	((2ﬂ&z5(ﬂ?C	<z  8II




	((2N:>ﬂ,  ' Yﬁﬃ	:>,?9;s
	(-2ﬂ










ﬁﬃ	<>BM&$ﬀN	 'ﬁsﬂA ﬂV~[1Q`N>	019ﬁ=?>	ﬃ	60"%,	:ﬁﬃﬂ	<>~DM8$ﬀN	& ﬁA ﬂ8^V~[WQ` $" $ >8ﬀﬂﬁ
ﬁﬃ	<2ﬂﬁ=6"% 2"15(ﬁ=	<ﬁﬃﬂ	9?"Y	ﬂJﬁﬃ	<$ﬀN	 'ﬁ9?ﬃ8"15ﬃ?"Y«7ﬀ ﬂ2ﬂ	Gﬁ=.2B«s"% !ﬁﬃ	6019;	L50]ﬀ
	
z  <IL5(ﬂ
	=C 2.}ﬁ=;ﬁﬃ	!7ﬀﬂ>ﬃ	(5ﬁA ?" ﬂﬁ"	((5-5ﬀ
ﬁ"	601 8$ﬀ~$	J
z .'I   3"%,Nﬃﬀ
, "%,ﬀ="2"ﬁﬀﬂﬁm   
.Dﬁ=	 ﬂ
7 5ﬃ"%0]2




















































ﬃ ﬂ2ﬂﬂQ(X1(Vﬂ_jN# ﬂ	D	}>	±" !ﬁﬃﬂ	<	=$M5('
	 *ﬁﬃﬂ	<ﬁﬃﬂ	sﬃ ﬂ2ﬂﬂ"ﬁ5( !>	6"% !ﬁﬃ	<>BM5('
	(







*ﬀ7ﬁ>	<	=$M 235-  ﬁ>	<2ﬂDﬁ"	<z7Aﬂs"% 7ﬁ= 5(	I&J
z ﬂŁI  ﬃﬂﬀ	, 	0%, ",ﬀ"2ﬀﬂﬁ=	
5ﬃ"%0]2








5 ﬃﬂﬀ, 	0%,=" #"% ﬁ+'Dﬁﬀ+"%+(,ﬂ"1
5ﬃ"%0]2











































ﬂ ﬂﬀ N ©"% !ﬁﬃﬂ	!N	<50]ﬀ
	ﬂJ(ﬁﬃﬂ	
	6;>8ﬀﬂﬁ} 	(	(2? ﬂﬁ=





=C	(5"%A"]5:9N£JVﬂ` ©5-.&$ﬀN	 'ﬁsﬂABﬁﬃﬂ	E ­ﬁﬃﬁ5(ﬂ ﬁ="% L6$	 8"ﬁ"	6Cﬂ ﬀ !9#"%0%0B	7	<




z7ª¯I   3"%,N 	ﬀ


















 }ﬁﬃ8"% ,?ﬁﬃﬁ sDﬁﬂ"ﬂﬃﬂ's
	((2?!*>ﬂ,
5 v<	&
	 & ﬂ"1&, 
B

















|9#"%A	  >	(D°"% ﬁDMGM/AYﬀﬂﬁM8ﬀﬂﬁ=.{ﬀË



































ﬂ BM%$ﬂ $ﬂ"	(7AYﬀﬂﬁ   ﬃﬂ	(ﬃﬂ{ﬁ=.ﬂﬀ





Dﬁﬁ=	7ﬁ=	(2ﬂ>ﬀﬂﬁﬁﬃ	:ﬀﬂﬁﬁ=	s01(5,ﬂAAYﬀ ﬂ5ﬁ"1ﬂ ﬂ&0"]	012?"% !ﬁﬃ8"YE7ﬁ=	9?ﬃ	 b(ﬁs& ﬂ2?®ﬂ ﬂ2?C	G 
&







ﬂ ﬂﬀ ?"Y}9#"ﬁﬃ8"% !ﬁﬃﬂ	:\uﬂQ(Z[  ﬂ2?0%" ,	(2!ﬁ=6  
ﬀﬂ>ﬃ
	-5ﬁ$ﬀN	 'ﬁMKsﬃﬂ	<z=2ﬂW2ﬂ IL	?Cﬂ01	'sﬃﬂ	:>	(	& N(2ﬂ2ﬂ	(2!ﬁﬃﬂDﬁq=ﬃﬂ9ﬁﬃﬁﬁﬃﬂ	!
&N	601(5,ﬂA
























2"% ﬁ=	<501ﬀ	DM8Ksﬃﬂ	<z>ﬂ0%"$ﬁ=IL5- 8Cﬂ01	N	 'ﬁ"%+'	s  YQ 8XWV"Y}ﬁ8Cﬂ"15(&0A
5&01ﬀ
	's$	 	(2!>*	7>~LﬂA@8"% $B'ﬁﬃﬂ	6" ﬂ2"15(Dﬁ"	6AﬂL&
	6A(5ﬁﬀ~0]. 2!ﬁﬃﬂ	!7ﬀﬂ>	7ﬀ ﬂ5Dﬁ"	
Aﬂ"% ﬂ2"15-ﬁ=	<<z7N	 'ﬁ=0%Is$0J
z7ªsDI  sDﬁﬂ"%, 	
& N2"ﬁ   Dﬂ .  2ﬂ	&01(
sDﬁﬂ"%7N"12?ﬃﬂ	-7ﬃﬂ{ﬁ=7N	 Dﬂ  $ﬂ ﬂ	6ﬃﬂ	-7"Y=XWV
 ﬁ"ﬂﬃﬂHﬁ=012?N	:ﬁﬃﬁ  Dﬂ ?ﬃﬂ's$ 	(
> "%
	& ﬂ	, $ﬂ" ﬂ2ﬀ 2ﬀb°, ﬁ=<2ﬂ	+(2ﬂ01(
"%














	-5ﬁ¢ﬀ~	7ﬁ"1ﬂ .ﬃﬂ	6  YQ `J
z7ªﬂ®ﬂI  sDﬁﬂ"%,  ﬂﬃ8" 2ﬀ© "%
	 
 2ﬂ(2"% 









> sDﬁﬂ"%, $012ﬂﬁ+'	& N2ﬀ ° ﬂﬂ . 8$2ﬂ	 








z7ª I  















.& N2ﬂ	 BMNM 5CM8z7ª ﬂI

 ﬁﬃ	< 	:ﬁﬃﬂﬁ  ~ﬃﬂ	:9#ﬃﬂ3ﬃs01	&AYﬁ= { 9?ﬃﬁHﬃﬂs$ﬂ ﬂ	-
> "%




























.& N2ﬂ	 BM	ﬁ", 5CM8z7ªﬂªI
$ 	6ﬃﬂ	(7"°7`HM>0
 z=		=IE"% 5(	6ﬃﬂ	601	&AYﬁ=  0Y
HJ A
ﬂﬁﬃﬂ	<ﬂ ﬂ	:ﬁﬃﬁ= s$ 	( 
> "%








HJ "% !ﬁﬃ	< 	:ﬀ
	(-2ﬂ 
n ﬃﬂ	& !ﬁﬃﬂ	6NDﬁ"50]ﬀ
	6"Y ﬂ	$ﬁ"	(ﬂ  °Q `Cﬂ0ﬀ}ﬁﬃ	6C7ﬁ"ﬁ"	!7ﬀAA";UW#	:ﬀ
	(2?"% 7ﬁ=	((2NﬂA
 °Q X1VJ




7ﬃ	o>	0%"1	A$ﬂ ﬂ	  ﬃﬂ	("Y
{`=UW





	(2?"% C&"% ﬂ ﬂ2!ﬁﬃ'ﬀ
	7	LL6C&
Cﬂﬃ
	6AﬂL<5(ﬂ .7ﬁﬀ~5ﬁ"1ﬂ NAH6 	9ﬁ8C	(ﬂ"% !9#ﬃ"15&ﬃ?"ﬁH"Ys 9 ﬁﬃﬂ	6A"%Gﬁ
5-?CMﬂ  °Q XWV~9#ﬃ"15ﬃ;5("]	L!7ﬀAA"HJ
z7ª 	I  
.& >"ﬁ=  >"ﬁ=2ﬂ(











	A"VL "%A ﬀ	(2?"% !ﬁﬃﬂ	6Cﬂﬁ=="YLﬂAH5( 2"ﬁ"1ﬂ ﬂ0
	 ﬁ=	& ﬂ5(	J
z7ªB'I rsﬀ 	ﬁ=ﬂ7ﬁ+'	 *>6+'(  "ﬃ
 8$3 ﬂ&"%+  ABﬂﬀ5(ﬂN	(ﬂ
 0%0ﬂ$.
ﬂﬀ5(ﬂ?"% $ "%Aﬂﬀ~	6 $7AYﬀﬂﬁ©

²'³ ³"!ﬂ³³ ﬂ ﬂ7A"% 8"ﬁ=	!7ﬀﬂ>2"% ﬂﬁ=	<5&01ﬀ
	'DM(v<ﬁﬃ!ﬁﬃ	6C	A






















	((2 `ﬂVﬂPUb  ﬃﬂ	(ﬃﬂ
5 
.& ﬂ	+ $	
  AYﬁ=	&s01	("% $
$ 	M/"% .ﬁ}ﬁﬃﬂ	 
2 "%



































 ﬃ	:9?"0%0ﬂ$ 2 Yﬁ=N















































   #ﬃﬂL2ﬂ	-5"12ﬂ	(2!ﬁﬃﬂDﬁ "%
	 ﬃﬂﬀ012?
	(-2ﬂ
>  Dﬂ ﬂ	, 	>,ﬂ"2ﬀ  "%
	 	ﬁ=ﬁ+'	((
 Dﬂ BM	$2ﬂ	(5"]2ﬂ	(2?ﬃﬂ	(7ﬃ "%
	 8	 5(ﬂ?"% 8$M]=$
   #ﬃﬂL2ﬂ	-5"12ﬂ	(2!ﬁﬃﬂDﬁ "%
	 ﬃﬂﬀ012N5(ﬂN	(
5 7
	;	(,ﬁ+'	="1 ?">ﬂ"%0ﬁ+	MM/, ,	+(,ﬁ+	 N2ﬀ N













'G"$ﬂ "% 8$3ﬃ	((2.s$	& ﬂ	
&0%0#A0%0]9 ﬁﬃﬂ	<	01	&N	 ﬁ
Hﬁﬃﬂ	#$	 £J}9;	!






2ﬂ	-50%"% 	(2? ﬂﬀ .I>8ﬀﬂﬁ} 3Cﬂ
	&C£="ﬁ"1ﬂ .&J
z'®ﬂI   ">&"ﬁ=  "% #N	(
> +ﬀﬁ+'	(  >	ﬃ8"% ﬂ2!ﬀ~
5 ﬃ	(



















Cﬂﬃ8"15(0 	ﬁﬃ8 "15<ﬂ ﬂ	9#ﬃ"]5ﬃ
&CﬂC	(Lﬂ N	"ﬁﬃ	E"12ﬂ	<ﬂABﬁﬃﬂ	6 ﬀ 8IL ﬂ2N2ﬂ	ﬁ=	=?"% ﬂ	&GDﬂ^ﬂXYX°^? ﬁﬃ	6ﬃﬂ	((2J
z I  Nﬂ ﬂB7ﬁ"1&,  "
	 ﬃ"%7ﬀ 01$ﬀ ,ﬀﬂﬁﬀ 	,ﬂ"% 
.& 	>ﬁ"1 87'^N!ﬁﬃ8
	(	 A"1	& ﬂ2 2ﬂ	(DM/Cﬂ0M 9#"ﬁﬃ
 9#"ﬁﬃ?*!ﬁﬃ8
	(	<2ﬂ	(sA="1	 ﬂ2."%  A






















,ﬀ="ﬂ+'	 ﬀ~	& ﬂ ﬃ
	 ?0">ﬀ7ﬀ$ﬁ=sﬃﬀ
ﬂﬀHM	$N










z'ªﬂI 0%">ﬀﬀﬃ	"1	,ﬂ" $ﬀ+ﬁ"1	,ﬂ" N 9?"ﬁﬃ;0%0ﬁﬃﬂB
	:>.ﬂ,B
























	"1ﬂ ?"YBaU¬^` N  ﬂAﬂ0%019N	(2!>8N!ﬁ"% $ﬂAH5( 5(ﬁ=	 ﬁ=	(27ﬀAA"	>8ﬀﬂﬁs's"% 
z=5I
ﬂ"M	M'L<5(ﬂ?Cﬂ01	* Ë9?"ﬁﬃ;6 ﬀ0%0ﬂﬃ	((2ﬂ ﬂ2N6CB7ﬁCB"ﬁ"1ﬂ ﬂ&0ﬂCﬂﬃ
	:ﬁ
 AﬂN	(2?"% 'ﬁ=
-2 ﬂﬂ?"% ﬂ&0(2 7ﬀ ﬂ5Dﬁ|>8?'^HJ








	& BM ﬁ+'ﬁ=,.GM M(7+
N ~M%$M'$	 BM'A 7'^ﬂ =$MD>ﬀﬂﬁ





³²'³²'³ "15ﬃ	01	 <z&Ł  }&s&Ł
	
	I
ﬀ="% $N)*¢ﬀ"ﬁ=& "1 ;2ﬂﬁ=(ﬂ"% ﬁ=	= ﬂ0ﬂ
	-5( 7ﬁ7ﬀ~5Dﬁ"1 ; ﬂ2!ﬁﬃﬂ	
Cﬂﬃ 	ﬁ"15!=ﬃﬂC	<ﬂABﬁﬃﬂ	:>ﬂ












	6C£">0#0%"%?"ﬁ=	-2#ﬁ=ﬂ ﬂ9#"ﬁﬃN6Aﬂ7ﬁ"Y701	 8"YLﬂCﬂC£="ﬁ"1ﬂ J   c    [ 7S  Ya  £[¬ ¬ 
[%\	\  
k




ﬂ01	 "°sX.ﬀ ﬂ2ﬂ	&79N	& ﬁHﬃﬂﬁ=(5"°
ﬁ"1ﬂ N 2?01	 "°}`N9N01£ﬁz5(ﬂ?C
	





ﬂ"% 5(	:ﬁﬃ"Y@CﬂCB"ﬁ"] Nﬂ 0N	"Y7ﬁ=	-2;" ﬁ=	7.5-0%"15(&0%0.& ﬂ2"% 5(	?«$	?" ﬂﬁ=	









































³²'³³K@ﬃ	< 80N2"]01	(5ﬁﬁﬃﬁHﬃﬂE="?9;	0Ys"°jﬀ01	Dﬁ"% Nz 2!ﬁﬃﬂ	<(2 






	67\&ﬂA01CﬂC	-2;_& ﬂ2!ﬁﬃﬂ	!	(¢ﬀ~	 5(	67`ﬂ'Iﬁﬃ8"Y Nﬃﬂ@		 ;	ﬂ0	-2;" ﬁ=3U~"% N5(	ﬁ="% 
5- 'ﬁ=	ﬁ





s"% ﬂP~[1Q' 2ﬀ~5&,  2#Vﬂ_Su Ù  9#"% ﬂ	(/M








	LG="%$ﬂ ﬂ	-2#ﬁ=?ﬁﬃﬂ	6A"%7ﬁE	(5(ﬂ ﬂ2780%0]>ﬂ01	<z ﬂ3Cﬂ0]£="	:>	"% $
'Cﬂ"%
Dﬁ=	(2?"% N601ﬁ=	&E780%01>01	IDM' 8"ﬁ"10Pﬃﬂ'sCﬂﬃﬂﬂ ﬂ	#"15!7ﬁ=ﬁﬀ"% N0%0ﬁﬃ	:="1	ﬁ"1	@ABv Cﬂ,	 
" !F
 5(	<	5(	Cﬁ5(7ﬁ=0lm<z9?ﬃ	





&01 "12ﬂ	:ﬁﬃ£	6N	 'ﬁ"1 	(2!ﬁﬃﬂ		(ﬁﬃﬁAH:"15-	(2?Cﬂ













s"% ;501B"% 8$;ﬁﬃ	6?"12!9;	0Y}9#ﬃﬂ	 
ﬁﬃ	;
	6Aﬂ0%019N	(2!>8 ﬂC	 !V'ﬁﬃﬀ
ﬂQ'[  Q(7V ﬁﬃﬂ	6ﬃﬀ	("°LAYﬁ=	& ?
	(0"Y
	(2?0%",	6Q'[ U1V~.& ﬂ2
Q[ Q^ﬂ7V ﬁﬃ	<zﬂ ﬂ	IsA
ﬂ  "% !ﬁﬃﬂ	6ﬃﬀ	(&sQ'[  Q'uV






















	(ﬂQ'[  Q'^V"YsCﬂ ﬀ 5(	(2?Q'[8Q'uﬂQﬂM











	(5(	(2" $ 	L<5(ﬂ .	(¢ﬀ~	 ﬂ5-	(ﬁﬃ	:9?="ﬁﬁ=	 	(¢ﬀ~	 ﬂ5-	:PUYX.SﬂV ﬃﬂ	( L2"]	(2ﬂ
5- !>	6Cﬂ ﬀ 5(	(2?UYX°XWSﬂSQﬂM8K@ﬃ8"Ys7ﬀ0]	(9#ﬃ"]5ﬃ!9;LﬂC	





ﬁﬃ	6"% A0ﬀ~	 ﬂ5(	<ﬂA ﬂ	"$ﬂﬃ>ﬀ"% 8$?lH 9?ﬃ8"15ﬃN2ﬂ	s ﬁL	(	ﬁ=3ﬃ	<	D	sﬃ(2?"ﬁ=.& ﬂ2!9?ﬃ8"15ﬃ
ﬃL50]	(0*>	-	 ?$"% 8"% $N"% #"%?Cﬂ7ﬁ= ﬂ5-	6"% !ﬁﬃﬂ	60]7ﬁﬁ9;5(	 'ﬁﬀ"1	M
³³"!ﬂ³ﬂ)±ﬁ8Cﬂ"15-0%0*9N	'7ﬁ=	 ;z{vw"%IsCﬂ
5(	G"Y}ﬁﬃﬂ	6" ﬁ
2ﬀ~5ﬁ"1ﬂ NﬂAq	Bsz{9#"ﬁﬁ=	& NI}>	ﬁ9;	(	 *ﬁﬃﬂ	





C	0ﬁ ﬂN& ﬂ2  I}>	Dﬁ9N	(	& 
& ?U 23& ﬂﬁﬃﬂ	}9;	0Y'ﬁﬃﬂB















































	"	<G="%?"%0]ﬁ"1ﬂ ?"% !"15-	01	 ﬂ	'G}9#ﬃ"15&ﬃ?ﬃﬂ@CﬂC
	 'ﬁ0;09;LCﬂCﬂ0%"1	-2
>	ﬁ9;	(	 !ﬁﬃ	6 ﬂ	$ﬁ"	6C7ﬁ"]501	6QD¬? 	
 236Aﬂ0%019#"% $N  <F>	$ﬂ"  " $N"% !S
s" ?QD¬:SﬂV




2	&+'2ﬂ(GM')< ﬂﬁﬃﬂ	}ﬁ	 ﬂ2NNﬂ $?ﬀ $
ﬀﬂﬁﬃﬂ	= C	(&,	Gs"YHﬁ=3 ﬂ	Dﬀﬂﬁ
0%"Y	<ABﬁﬃ	<[]\  






























'G"$ﬂ N	 'ﬁ9N$ﬂ"	 #"% b'M'M/®M{&ﬂ}9#"%0%05(ﬂ ﬂ5(	& ﬁ
ﬁ=	6ﬃ	
	<ﬂ !ﬁﬃﬂ	<ﬁﬃﬂ	&}ﬁ9NCﬁ"1ﬂ .M
³ ³²'³.ﬀ01	ﬁ" !v Cﬂ"12ﬂ	}ﬁﬃ	:>	ﬁqﬁﬀ~2"1	(2N5(	<A01	&AYﬁ9N2ﬁ
	LG="%$ﬂ ;	 ﬁz "15ﬃﬂ	&01	 ﬂ
&Ł  	ﬂ ﬂ8*ﬀ~012ﬂ	&ŁﬂŁ}&s&ŁﬂŁ
	IDM8K@ﬃ	6$	 ﬂ	0ﬂ7ﬀ01	6"YA}ﬁﬃ	6017ﬁL001>ﬂ0]	:>ﬀﬂﬁ 	:ﬁ=;>	
0%"1	& ﬁM'7ﬁH"Y}ﬀ
	&AYﬀ0ﬁ=2"Yﬁ"% $ﬀ"Y=ﬃ!>	Dﬁ9N	(	& !ﬀ "% 8A01	(5ﬁ=	-2="%?Cﬂ01	-.2ﬂ	="	(2ﬂ 235-?Cﬀ ﬂ2
9;ﬂ
2.






2.@	 ﬂ2"% 8$N"% N2"%Cﬂﬃ'ﬁﬃﬂﬂ $BLz{Vﬂ_S ; u Ù  9#"% 	( IGﬂz"%"%IL
A	D901	"15(00?;,	(2?"ﬁ=	DM N	="ﬁ"] 0B7ﬀAA"	sND!>	:ﬀ N=,	(2ﬂ" !9?ﬃ8"15ﬃN5-
	:ﬁﬃ	
 7®}7ﬀ01	<CﬂCﬂ0"1	}ﬁ=?ﬁﬃﬂ	6 ﬂ	D99;
























0%0NCﬂCﬂ0"1	}ﬁ=?ﬁﬃﬂ	6"% 8A01	(5ﬁ=	(2?"ﬁ=	&A a ﬀ¬u`
 N& ﬂ 9;	:ﬁﬃﬀ@>8ﬁ="% 6aU¬`ﬂV ﬁﬃﬂ	6N  0%",	9?"°
	( ﬁﬃﬂ	6$ﬀ"%0ﬁ;ﬂ ﬂ	(G9?"0%0>	6^Q`ﬂS  ; `ﬂV  )< 
"?Cﬁ= ﬁHA(5ﬁH"YHﬁﬃﬂﬁL






















































 'ﬁﬃ"Ysﬃ}>	(	 !ﬀ	(2NL N&$ﬀN	 'ﬁ}Aﬂs
	(5- 7ﬁ7ﬀ~5ﬁ" $N ﬂﬂ ﬂ
D>BDM'Cﬂ0M8	 ﬂ2" $BLﬃﬂ"% $?>	-	 7ﬀAA"	(2!ﬁ=& ?"% ﬂ2ﬂ	&C	 ﬂ2ﬂ	 'ﬁHCﬂ0ﬀ
0ﬂAﬂN	M/$M 7aU¬u`7V  a 





































	(5- 280%01>01	6ﬃﬂ@6ﬃ"%$ﬂﬃ!ﬁ=ﬂ ﬂ	:9#ﬃ"]5ﬃ?Ns;? ﬁ=>	
ﬀ7ﬁ=" ﬂ	(2Nﬂ !ﬁﬃﬂ	6Aﬂ0%019?" $780%01D>ﬂ01	M
³ ³³²'³) ﬁ8Cﬂ"15(&0	#Cﬂ01	6"YLx6ﬀ~	 8"15(:v9#ﬃﬂ	&


















z 3 I UW`ﬂSQ \a cjX
V~\ $ N N& ﬂ $ﬂ  $ 	,
Q_=a $ 	
, $ﬂ  , $ 	,
SﬂV~[1UY(Q $ 	









z  	I UW`ﬂSQ \a cjX
V~\    9NﬂN   =,
Q_a  ,  ,  =,
SﬂV~[WUY-Q 





	7ﬀ0ﬁs>ﬁ=&"% ﬂ	(2?"% ©'M BM M/®
 N	0ﬂﬁﬃﬂDﬁ|ﬁﬃ	
	6"Y ﬂ­«GﬀC	
2ﬂ	(5&01	 .="1ﬂ B«&J		 ?"%AH6Cﬂ0ﬀ0ﬂNﬂCﬂﬃﬂ	;	:>	01ﬂ $BHﬁ=601	AYﬁ
-2 7ﬀ ﬂ5ﬁ=ﬂ"ﬁﬁ"%$ﬂ$	&G}ﬁﬃﬂ	6Cﬂ	









a   `
ﬂ`
ﬂﬂ5(ﬂ?C
































="%$ﬂﬃﬁ=ﬁﬃﬂ	6A"%7ﬁH019 780%0]>ﬂ01	6Aﬂ0%019#"% $6ﬃ"$ﬂﬃN 	:9?"0%0>	:ﬁﬃ	:ﬀ0ﬁ"%Nﬁ=	6Cﬂﬃ 0]$ﬂ"15-0%0





Nﬃﬂ01	ﬂ"]5(0	5(	Cﬁ"1ﬂ .J5(	7ﬁ=&"% ?"ﬁ=	s"% ﬃ	
	 'ﬁ0#C£
	L:lﬁ= 	:9?ﬃ8"15ﬃ





















	 8$ﬁﬃN2ﬂ3 ﬁ5(ﬂ"% ﬂ5&"12ﬂ	'ﬁﬃﬀ























5&"%Cﬁ"1ﬂ ?"Ys" !ﬁ=	@AH(5(5-	 ﬁJ& N(5(5(	& ﬁ=	(2780%0]>ﬂ01	6ﬃL: lﬁ= 	(ﬁﬃ	






X1V'au`ﬂVNSﬂV~[W^_& !#A"1	 2;"°L5(ﬂ?"% $G9#ﬃ"15ﬃ;5( 'ﬁ="% s ﬂNN,	(2N	0]	N	 'ﬁ=ﬁﬃ	<(5(5(	 'ﬁH"Y



















		 ﬂ5(	<ﬂAH: lﬁ=ﬂ ﬂ	<ﬂ !ﬁﬃﬂ	60]7ﬁL780%0]>ﬂ01	:>8ﬀﬂﬁ 	(" ﬂ2ﬂ	C	 2ﬂ	 ﬁ0NﬂA"ﬁ
L9? 
5- 5
	ﬁ=	6CB"ﬁ"] ?" !ﬁﬃﬂ	:9;2.ﬂ5(ﬂ .	(¢ﬀ~	 'ﬁ0ﬁﬃ	<5(ﬀ 'ﬁ=	CﬁsﬂABﬁﬃﬂ	<2ﬂﬁ"	6Cﬂ0ﬀ
&0(a   `
ﬂ_




	&7	(2!9#ﬃﬂ	 ;6 ﬂﬀ ?"Ys01	Dﬂ"15(&0%0#N,	(2ﬂs" ?XWVuNXYU _Du Aﬀ}>.ﬂ,BjY" ﬂ2ﬂ	ﬁM 

















	D	7>05(ﬂ .ﬁ"ﬁﬀ~	 ﬁ= 2#ﬁﬃ	<C	-5ﬁﬀ~0B7ﬀAA"N"Y








Cﬂ01="ﬁNﬂABﬁﬃﬂ	!	 ﬁ=	 5(	6"YL	&?Cﬂﬃﬂ="%+'	(2ﬂﬂ"ﬁH"Y}ﬁﬃ	601	"15(0	7>?ﬁﬃﬁ5("]	}ﬁﬃﬂ	6;"% N(5-5(	 ﬁJ
X1V'a `ﬂVﬂ*Q'[W^__%'^ﬂ7SUW_V~. ﬁﬃ	6A"1	 2.-:U°XYX5-N	-M
n ﬃﬂ	& !9?ﬃ0]	6Cﬂﬃ


























	-"% ;5(#Cﬂ0%"1 5(	:9?"ﬁﬃ!ﬁﬃﬂ	6$	 	
02ﬂ	&Aﬀ0ﬁ





9 ﬁﬃﬂ	6 	9ﬃﬀ	( ﬁﬃ	
5- 'ﬁ






	601	Dﬂ"15(&0%0#N,	(2!9;2.s"% ?  7A"% ﬂ&0
CB"ﬁ"1 .<5- 'ﬁ












 ﬀ DM8K@ﬃ	!$M8 ﬂ2?Cﬂ0Mﬂ7ﬀAA"	sV  W 	(	ﬁ=Nﬃﬂ	<	ﬂ0	-2
A 6AﬂN	j«
2"°7ﬁ=0«L2ﬂ	; 7ﬁ
ﬁ"	(L	"12ﬂ	 5(	(2!>;z7"%I}ﬁﬃ	6A(5ﬁﬁﬃﬂﬁﬁﬃ	:ﬁﬃﬂ	N	6Aﬂs ﬂﬂ ﬂ






ﬂ ﬂﬀ IMKsﬃﬂ	!ﬀﬂﬁﬃ	 
2"]01	(5ﬁ














 9#ﬃ"15&ﬃN5(ﬀ012? ﬂﬁ|ﬁ=&,	!C	(5"A"15<L2ﬂ	&A"% "ﬁ=	<& ﬁ=	(5(	-2ﬂ	 ﬁ
>8ﬀﬂﬁ}ﬁﬃﬂ	










aU¬^`ﬂVzAH5(ﬂ?Nﬂ !v¡aU%¬^`NPu_VIL ﬁﬃﬁHN M(vw"ﬂ"YL0°
;ﬁﬃ	< 80
2"]01	(5ﬁﬁﬃﬁHﬃﬂ}ﬁﬃ	6 ﬀN	&






	:ﬁﬃﬂﬁ2"Yﬁ"% $ﬀ"°ﬃﬂ	' ;l 2!rsﬀA x<" ﬂ2!vw"ﬂ"Y}ﬁﬃ	:ﬀ
	<ﬂABPu_GV
5&"ﬁ=	(2N>	<'L:ﬀ N&,	(2?C	G 0ﬂCﬂ




ﬂ ﬂﬀ NQ_GVN>	"% $N ;0%0*ﬀ
	(2!ﬁ=
	A	}ﬁ=3C	&G
ﬂ .Pu_VﬂAYﬁ=	 !>	"% 8$3	7ﬁ"]5ﬁ=	(2!ﬁ=3  7ﬃﬀN& ?
	A		 ﬁ
s" Cﬂ ﬁ= 	(ﬀ
=C	(	(5ﬃ~M
)?AL}ﬁﬃ	!7ﬁ
ﬂ $ 2#9;	(,NAﬂLﬂA$	 "ﬁ"	6Cﬂ
ﬂ ﬂﬀ .@
	<5(ﬂ ﬂ5(	& ﬂ	(2ﬂﬂ"ﬁH!ﬀﬁ|>	
 ﬁ=	-2#ﬁﬃﬁﬁﬃﬂ	!ﬁ= ﬂ2ﬂ27ﬁ=	 2ﬂ	5">	(2?"% b'M BM BM ?2ﬂ	s ﬁ5(ﬂ
	'Cﬂ ﬂ2!ﬁ=¼=C 'ﬁ= ﬂ	(ﬀ
ﬀ	ﬂJ		7'9#ﬃﬂ	
	-ﬁﬃ	:9N	(&,3Aﬂ@




	(2?"% *lm(ﬁﬃ	<2"101	-5ﬁ9?ﬃ£		ﬁﬃN5(	 'ﬁﬀ7!"1	Dﬁ?ﬃs"% Cﬂ"%
	-2#ﬁﬃﬁ



















































	6"YEN	<	Dﬂ"12ﬂ	 5(	:ﬁﬃﬂDﬁ|ﬁﬃ	<5(ﬂ?"ﬁ=ﬁ"	<	 ﬂ2" $N  1_DQ UW`
AﬂN	&0*9N  W_Q 'U£z{9?ﬃ8"15ﬃ?"ﬁqﬁ"%0%0ﬂ"Y"% !rsﬀIDM
Í
0]2#vw"0°











9?ﬃ8"15ﬃ?"°s"% ?A(5Dﬁ}"°}ﬁ8Cﬂ"15(0ﬂABﬁﬃﬂ	<	(ﬁ=	 ?ﬃ0%AHﬂA£ﬁﬃ	<2ﬂ;"% NzY ?lmrsﬀ~. 2!< NI
ﬂ 0J'"% !vw" ﬂ2Nx<"1ﬂ7Vs"Y}ﬀ	(2ﬂﬀ7ﬁs"% *ﬁﬃﬂ	!$M(;9;		&
.2"AA	








³²'³³ ³)< ﬁﬃ	L2"10]	(5ﬁ=0"1ﬁ"] !9;ﬂ7ﬁﬃ?N	 'ﬁ"1ﬂ "% 8$3"°}ﬁﬃﬂ	<	"Y7ﬁ=	& ﬂ5(	<ﬂAH N0%0]ﬁ"	
ﬀAA"ﬂ_GV~[."% *lH 9?ﬃ8"15ﬃ?	7ﬀ0ﬁ
A








	(	6®M BMDIDM8z7"%Is Nx<"1ﬁﬃﬂ	!N	67V~[."°L6C£ﬁC£="ﬁ"1ﬂ !ﬁﬃﬂDﬁ
$	& .}ﬁﬃ	<>ﬂ0]ﬁ"	-8"1	0]2"% $!7ﬁ=Dﬁ"15<	ﬁ=	& ﬂ0ﬂ0].5(&0%"%+'ﬁ"] Nz=5CMQ[ Q'[1UW<SﬂV~[1^_w ﬃﬂ	( L5(ﬂ?"% 8$
ﬀﬂﬁABﬁﬃ	6ﬃﬂﬀ
	( >ﬀﬂﬁHQ'[8Q'[WU1<V~[SﬂV'a^ ﬃ	6"YLﬀﬂﬁABﬁﬃﬂ	6ﬃﬀ	( IDM8z7"%"%Is ;012ﬂ	& ;lmﬂ7_GV 2?
_V~[B5(ﬂ ﬁ
'7ﬁ=	(2?"% ?;	( " $ﬁﬃﬂ	6AﬂN	E="%?Cﬂ0#"% ﬂ2"]5(ﬁ"% 8$3;	N	 'ﬁ|ﬁ=6Cﬂ01(5(	-. 2!ﬁﬃﬂ	
0]ﬁﬁ=	s"%?Cﬂ0" $?ﬁﬃﬂﬁﬁﬃ	!7ﬁ=*9N'}ﬁ=301'7ﬁHAE;	:ﬁ"%N	(s"% ;[]V~Q_`ﬂVﬂ_GV ﬂ^Vﬂ`Q`NSﬂV ﬃﬂ	( 0%0ﬂ$










 'ﬀ!>	&LAL«G7ﬁ 8$«	7>~}9?ﬃ8"15ﬃN5- !>	<2"
	(5ﬁ0;5(ﬂ 7ﬀ$Dﬁ=	(2.lm&A b&ŁªﬂªNﬃL5(ﬂ?Cﬂ"%01	-2#ﬁﬃ	












	6C	&A	(5ﬁ"	6C7ﬁM(>	$ﬂ" .s"% #Q(  ~UYL 23	& ﬂ2"% 8$3" ?	#7`ﬂsU.9;	
	(
























































ﬁﬃ	601 8$ﬀ~$	(ﬂ ﬂﬂ ﬂÌﬀﬂ>ﬂ





ﬂC	7ﬁ;ABﬁﬃ	< ﬂ5"]	 ﬁHCﬁ|ﬁ=	& .
	6"°}ﬁﬃﬂﬁ=ﬂ"% !ﬁ9;3  (2 
-5(	 ﬁ2"1&01	(5ﬁ

ﬁﬃ	!7ﬀAA";  YQ `N9N@Cﬁ"1ﬂ ﬂ&0Y.	(	6Aﬂs"% .ﬁ= ﬂ5(	:ﬁﬃ	6A0019#"% 8$3Cﬂ	7>z .3 IsA
ﬂﬁﬃﬂ	
 8Ł    wQ%_GVﬂ`Q&\E¦~§:¨©J







ﬀ~5ﬃ#AL0YCﬂC	(&s"% N	(=0b	ﬁﬃ;5(	 ﬁﬀ!  C	sA"G7ﬁHCﬀﬂ>ﬂ0"Yﬃ	(2?"% "]5ﬃﬂ	0]	 ﬂ
&Ł  ª ﬀ 2¼  ﬁ"%0%0ﬂﬃﬂ'}ﬁﬃﬂ		!7ﬀAA"01	sC7ﬁH  <FsM









z&'M®M BM/®M IDM')  ﬁﬀ
0¢ﬀ~	'7ﬁ"1ﬂ !ﬁﬃﬂ	& ?"Y}ﬁ=,?9#ﬃﬂ	ﬁﬃ	}ﬁﬃ"Y7`L	01	;	 ﬁHﬃﬂ'L09;}>	-	 






	(	;	 ﬁHN=,	G}9#ﬃ"15&ﬃ?C£">0;2"12? ﬂﬁs2"°7ﬁ"% 8$ﬀ"Yﬃ!>	ﬁ9;	(	 N>~
ﬂ0ﬀﬂﬁ"	< ﬂ2
	&$ﬁ"	<5(
	ﬃAYﬀ ﬂ5Dﬁ"1 .5- 'ﬁ

























ﬀ ﬂ2J 5(ﬂ ﬂ50ﬀ"1ﬂ N5( *>	<2
9# ?A
ﬂﬁﬃﬂ	6C&"%}SﬂVﬂ'Uau






	 5"% 8$6®BﬁHCMCﬂ0M8$ﬀ;	 ﬁM(4	(5(0%0


















































&0%015Mﬂ ﬂ	8MvjﬀﬂﬁﬁﬃﬂﬁH"Y@6C£">"%0%"ﬁ#01	AYﬁﬂC	 !>*ﬁﬃﬂ	6" ﬁ=	 0B7ﬁﬀ~5ﬁﬀ
	<ﬂAcEVﬂ\[ﬁ=	 
	6AﬂDM
jﬂ .="12ﬂ	sAﬂs"% .ﬁ= ﬂ5(	:ﬁﬃ	6  <FsLﬂA}z 8ŁI&J
z8ŁI  	N N2"]$ﬀ  9N	6ﬃ	6$ﬂ"	 ?"ﬁ|ﬁ=Nﬃ"%; W`^`7VXYX°^ﬂZ(u[WU°(Q'









5 	N ?$	& "1ﬂ  9N	6ﬃ(2?$ﬂ"	& $D	6"ﬁﬁ=3ﬃ8"%N W`^`7VXYX°^ﬂZ(u[WU°(Q'


























z ﬂ¯I  Y$	-EY ﬂ7"]s 7 ( 7 ﬂ
DCﬂ0ﬂC7ﬁH
ﬁ 2ﬂﬁM .$0%0].5 Cﬁ





ﬂ "]5< ﬂ0.="YL(5-5(2"% $?ﬁ=;9#ﬃ"]5ﬃ!>ﬁﬃ
ﬁﬃ	<	$M8$ﬂ
































	(5(ﬂ$ﬂ "%+	(2?"% ?®M Jp7ﬁz{rsﬀ~' ;lm 3I
j	 ﬁ0
z=xy"%I. 2!n	ﬁ=	 Nzv6"IsN;$"% !>	6
	(5(ﬂ$ﬂ "+'	(2N *ﬁﬃﬂ	:>'"YLﬂ ?"Y$ﬂ0]£
	L5- 5(	 8"% $
  yFs@ ﬂ2?C7ﬁ"]5"%Cﬂ01	J
 
	ﬁﬀﬃﬂ! ""#%$&'ﬂ'("ﬃ$)$&$*%+&,.-'"/("! 0(21"!3542'6 
798':; <>= ?@=
 -Aﬀ6 -! -6 B CD	1ﬃ. % "EB
F -Aﬀ -Aﬀ -6!ﬀ BG$HI		$J % "EB
 -!ﬀ6 -K -6!ﬀL$M BG$HI		$J % "
 05B
- NPOQﬀ! NPOQﬀ! R5O!ﬀ2! BG$HI		-S % "EB
 RTO/NPUOV Iﬀ,ONAUOW Iﬀ,O/ﬂK"O $ﬀ6Fﬁﬀ! "1X
* 	XI("! 	XI(Yﬃ 	ﬃI(YX 46+&2$4! "1XZ42!+ E[














































9;	0Y=IDM(F"% ﬂ&0%0.z$ﬂIs"% ﬂ2"15-ﬁ=	}ﬁﬃ	6A;ﬁ"1ﬂ NABﬁﬃ	6"%?C	A	-5ﬁ"	6C&7ﬁ"15"%Cﬂ0]	MKL
ﬀ?N="%+'	(ﬁﬃﬂ	<	('7ﬁ=	 ;2"101	(5Dﬁ
Eﬃ


















































z7"%I z7 ",ﬂIs0%">ﬀﬀ~,Nﬃﬂ7ﬁﬀ) 2"ﬁﬀﬂﬁ  ?lm.x<"1vw"
z7"%"%I z7 ",ﬂIs0%">ﬀﬀ~,Nﬃﬂ7ﬁﬀﬂ4w  2"ﬁﬀﬂﬁ rsﬀ
z7"%"%"%I z7 ",ﬂIs0%">ﬀﬀ~,Nﬃﬂ7ﬁﬀ~Ks) 2"ﬁﬀﬂﬁ x<"z7
	I
z7"ﬂI z7 ",ﬂIs0%">ﬀﬀ~,Nﬃﬂ7ﬁﬀ) 2ﬂﬀ+-,ﬁ x<"1v6"
z{ﬂI z7 ",ﬂIs0%">ﬀﬀ~,Nﬃﬂﬀ7ﬁﬀﬂ4w  2ﬂﬀ+-,ﬁ lm(x<"1vw"












	& ﬂ5(	(2?"% *ﬁﬃﬂ	6  <FI
6CG="	<>ﬁ=&"% ."%A"ﬁH"YHﬁﬃﬂ	
>ﬃ	(5ﬁﬁﬃﬂﬁH"Y@2ﬂ	Nﬁ=	(2ﬂ>ﬁﬃ#"ﬁ ﬂ2!ﬁﬃﬂ	<&$	 ﬁ
	6" !ﬁﬃﬂ	<>~DM>ﬀﬂﬁﬁﬃﬂ	67F  ﬂ 0;$ﬂ
	(	'}9?"ﬁﬃ
ﬁﬃ8"YL$	& ﬁ"	<>BMﬁ=	=N.& ﬂ2?"%A"ﬁH"Ys 'ﬀ!>	}ﬁﬃﬁH"YsN&,	(2N *ﬁﬃﬂ	6C7ﬁ"]5"%Cﬂ01	(ﬂ"ﬁ9#"%0%0>	:ﬁﬃ	
&$	 ﬁ= s 'ﬀ!>	J
















































Dﬁﬁ=	7ﬁ=	(2?"% *ﬁﬃﬂ	  	}Eﬁ
 01ﬁ"] NﬂABﬁﬃﬂ	
k

























  yFsH>	"% 8$?> 8 ﬂ	(2Nj«ﬀ~2ﬂ	«DM
³ ³³K@ﬃ	<	(7ﬁ=	& NB7ﬁ2"1&01	(5ﬁ









0ﬂAﬂ ﬂ8^Vﬂ`Q`N`  WV U¬< 
 0%0ﬂ$ 2!ﬁﬃﬂ	6N5M8 ﬂ2?A	M'A?"0%"1Lﬂ ﬂ		ﬂ^Vﬂ`Q`N`  1V u 
`  1V u`~9N	:ﬁﬃ	 N0°







































.& ﬂ	 ? 8"%+  cj^ﬂXYU[1Q'
> 
.& ﬂ	 ? 'ﬀﬂﬀ °UW`~[WQ&_G¥#QSUWV~[1Q'
5 








.& ﬂ	 ?ﬃ8"%+  Vﬂ¥?U°XYUWVﬂ_
³ ³ ³ﬂ)<0ﬁﬃﬂﬀ$ﬂﬃ?"ﬁH"Ys ﬁﬁﬃ	6N=Cﬂﬃﬂﬂ01$#Cﬂ
ﬂC	}9#ﬃ"15ﬃ#"YLﬁL7ﬁ=&,	(.6A" ﬂ0ﬂA(5Dﬁ}*ﬀ7ﬁ>	
































	0%ADAﬂ0%019N	(2!>8!ﬁﬃ	<2"Y7ﬁ= 5(	6L2ﬂ	"]5ﬁ"15  1P ^_DU°IGﬁﬃ	
&$ﬂ
	(	N	& ﬁHNﬂCﬂﬃﬂ	;	Lﬂ !ﬁﬃﬂ	6  <FsL&
	:ﬁﬃﬂ	 
2?CMYJDR6Q_^_DU ﬂ8^Vﬂ`'a^?SﬂV ﬀ~ 00ﬂ$./M& 
&0%015ﬀﬂﬁ"	6A0]	ﬂ"1ﬂ .@5(=


















 ﬁHﬃ	:ﬁ=?>	:VﬂS ﬂVZ-Q`~[ﬁ=3"ﬁ}" !ﬁﬃﬂ	<ﬂ012?01 8$ﬀ~$	ﬂJVX°XB"% ﬁ=	&
ﬂ$ﬁ"	'Lz|>ﬀﬂﬁ	=C	(5"100
	 ﬁ=	& ﬁ"10-2 7ﬀ ﬂ5ﬁ
0%"%,	E¬Q&_aBV~[WU1#¬&Q_&[%Vﬂ'^ 9?ﬃ'ﬂ IL5(ﬀ012NCﬂC	(&E
	 'ﬁ=	 ﬂ5(	6" ﬁ"100N& ﬂ2!>	
	C
Dﬁ=	(2?A








7ﬁ"	(ﬂ"ﬁ	NﬂAYﬁ=	 N5(5ﬀGHﬁ=;ﬁﬃﬂ	6="%$ﬂﬃﬁﬂA£ﬁﬃ	6  <FH.	'C	(5"]0%0#"% !ﬁﬃ	<	(7ﬁ=	& N2"10]	(5ﬁ
G
" !ﬁﬃﬂ	<5(	& ﬁ
0& ﬂ2!9N	'7ﬁ=	 ; 	
ﬁﬃﬂ	6Cﬀ"°7ﬁ"15:ﬁ=	 2ﬂ	 ﬂ5&"1	}ﬁﬃﬁ2ﬂ		0]C	(2?"% *ﬁﬃﬂ	&Łﬁﬃ
5-	 ﬁﬀ7; 2;	((5ﬃ	(2!ﬁﬃﬂ	"%sC	-,?9?"ﬁﬃ#)<0ﬁﬀﬂ>	( <&Ł®Ł!>.ﬂ,Nﬃﬂ	6"% A0ﬀ~	& ﬂ5(	(2!ﬁﬃ	60%"% $ﬀ"°7ﬁ"15
>	ﬃﬂDﬂ"1ﬀLAN& ;xy" 2!v6"B=C	(,	G8"ﬁH"Y}ﬁﬃﬀm"%$ﬂ 8"%A"15( 'ﬁﬁﬃﬂﬁ *>ﬂ"%0%0]£9#ﬃﬂ?ﬁ
 .=01ﬁ=	(2N












	 'ﬁ=	 ﬂ5-	LﬂA|ﬃ8"YLŁﬁﬃ?0]	G £J
z ªﬂI G




ﬂ01	 2ﬂ>ﬂ"%+-"1   Ìﬀ~	+,:ﬁ=
$	
	pm
















	$ﬂ"] 6ﬂAj ( -ﬂA"%G7ﬁwﬃﬂ(2ﬁﬃ	(
 Ìﬀ~2$	ﬃ( ﬂ2Eﬁﬃﬂ	 ﬁﬃ	( *"% 8$B(z=Is01	((2ﬂ	M8K@ﬃ	(7A"%7ﬁ *"% 8$j9Nﬂ
*ﬀ0(


























































	0%AB>8?Cﬀﬂﬁﬁ"% 8$N"ﬁH01	AYﬁ=(2 (5(	 'ﬁ|ﬁ=
2ﬀ#!!	7>QGaU1` 2ﬂﬂN,	(/M8K@ﬃ8"Y}ﬀ
	<ﬂABv QaUW` ﬂ2!ﬁﬃﬁABpm $ﬂ0%"Y=ﬃ!S^?8"1	012NﬂCﬂC£="ﬁ=	
	&AA	(5ﬁ

B" ﬂ5(	:ﬁﬃ	<(5(5(	 'ﬁ=	(2?01	"15(0	7>z{9#ﬃ"]5ﬃ!ﬁ=	 2.}ﬁ=CﬂC	-E




z  'I   Dﬂ ﬂ	, "
	 
N+ﬀ~	 
 Dﬂ ﬂ	=$ ±Mﬃ8"ﬁﬀﬂ   Dﬂ ?ﬃ"ﬁ "%
	 
>  Dﬂ ﬂ	,Ë« "
	 
N+ﬀ~	   Dﬂ ?ﬃ"ﬁ U1_DQ`~
>  Dﬂ ﬂ	, "
	 «
	$ﬂ"% ?+&ﬀ~	 
 Dﬂ ﬂ	=$ ±Mﬃ8"ﬁ 2ﬂ Dﬀﬂ   !PU [ "
	 ﬂ&z7ﬃ	<2"12 ﬂ ﬁ'UW\\jﬃﬂ	&I
5 «  D3+&ﬀ~	  Dﬂ ﬂ	&, "%









z   I    	, "%	 «
	$ﬂ"% $2ﬀ   Dﬂ !9?"0%0PU[ "%
	 
>   Dﬂ ﬂ	, "
	 
ﬂ,	&$ﬂ"% N2ﬀ









>ﬂ"% 8$  ﬃ	({>ﬂﬀ$ﬂﬃ'ﬁ=7"ﬁ-   ﬃﬂ	<_D^ﬂu(aBP~["ﬁ=z
ﬁﬃﬂ	&}ﬁﬃﬂ !ﬁ=&,	6"ﬁ9NDI
Ksﬃﬂ	:ﬀ	<AQGaU1`Nﬁ=3A5(0%"Y	:ﬁﬃﬂ	601	Dﬂ"15(&0	7>;"Y
 *ﬁﬃﬂ	<ﬂ ﬂ	6ﬃﬂ& ﬂ2ﬂ¢ﬀ"ﬁ=	< ﬂ5&"1	 ﬁ=B" ﬂ5(	< 
& ﬂﬂ 8Nﬀ}vw":Dﬁ=	(5ﬃ"°Cﬀﬂ>ﬂ0"Yﬃ	(2?"% b 8Ł  ﬂﬂ,ﬂ ﬂ9? N'BR6Q[W^ﬂXWV8¬DVﬂ'^?S^[]_UW`ﬂV~5( 'ﬁ="% 
	D?Cﬂ0]	LﬂA|"ﬁﬀ	M/$M'"% !ﬁﬃ	 N	(5-01ﬂ$ﬀ~	(9#ﬃﬂ	&
	6QGaUW`"Y ﬂﬂ?"% ﬂ&0%"%+'	(2NQ  a 8U[WQ&Vzﬁﬃﬂ	:9#ﬃﬂﬂ01	
	 ﬁ=	& ﬂ5(	@
	:ﬁ=;>	:ﬀ ﬂ2ﬂ	7ﬁ=.2Ns"]2ﬂ	 ﬁ"%A"]5(ﬁ"1ﬂ ﬂ0ﬂL	(¢ﬀ~ﬁ"	I&J
z .'I >B7ﬁ$	 ﬂ " ﬃ"%0 	+Q(U [WQV
ﬁﬃﬂ	(7A"AYﬁﬃﬂﬂ ﬂ	6 >.2#,ﬂ"%0%0ﬂ 	$2ﬂ"% 8$














	7>N"°}ﬁﬃﬂ	<ﬂ 0#ﬃ	Nﬁ"15<	&01	N	 'ﬁH"% !ﬁﬃﬂ	:ﬀﬂﬁﬁ=	&
 ﬂ5-	6"YL0%;£ﬁsDﬀﬂﬁ=NDﬁ"15M
!ﬂ³²'³ ³K@ﬃ	<	(7ﬁ=	& N2"10]	(5ﬁ
Lz{lm-lH   ﬂ2!rsﬀIsﬃﬂD	:9;,	-23ﬀﬂﬁ ﬂﬁﬃﬂ	&sA.5ﬀ="% $2ﬂ	"15(	ﬂJ



































	0%A"%  ;l 2#rsﬀHM' 'ﬁﬀ"ﬁ"	&0ﬁﬃ8"YL2"%AA		 ﬂ5(	6;!>	60%"% 8,	(2!ﬁ= ﬁﬃ	
ﬂ ﬂN	&0ﬁﬃﬁ
	  ¢ﬀ~	ﬁ"1 s"% Nx<" 2#vw"	:ﬁCﬂ"]5(0%0#AﬂN	(2!>#"% 
	7ﬁ" $?ﬁﬃﬂ	6Cﬁ"1501	:VX.>	ﬁ9;	(	 
ﬁﬃ	6C7ﬁ"15&"%Cﬂ01	< 2#ﬁﬃ	6"% A0]	(5ﬁ=	(2Nﬀﬂ£Ms" ?Q'[W^__DU.VXSﬂV0"ﬁM 5(ﬂN	:VX} ﬃ	(7"Y   ﬃE ﬃﬂ	
5-N	 G9?ﬃ	
	('}lH  ﬁ8Cﬂ"15(&0%0*ﬀ
	}ﬁﬃ	6NﬂCﬂﬃﬂ	;	67VË7ﬀAA"	(2!ﬁ=ﬁﬃ	6  yFqJﬂU1`3SQ  YU V z"12BM/I

0"ﬁM 5(ﬂN	! ﬃﬂ	-7"YVJ" !vw" ﬂ2Nx<"1ﬁﬃ	<¢ﬀ~	7ﬁ"] ?C&7ﬁ"1501	6Cﬂ	(5(	(2ﬂ	Hﬁﬃﬂ	6  <FH9?ﬃ	
	("% !ﬁﬃﬂ	





















z ﬂŁI  $ﬂ"%+'ﬂ !>ﬁ=	&, >" 	N	6+("ﬁﬀ~	& 
N  	M	$?ﬁ9N
ﬂ ﬃ	(7ﬃ(2ﬂ{ﬁﬃﬂ	&
>  6; Yﬃ(2!ﬁ9N
ﬂ .
= zx<"1vw"%I




z 	ﬂ¯I  $ﬂ"%+'ﬂ !>ﬁ=	&, >ﬂ" 	N	<V+-"ﬁﬀ~	 
N  	M	$?ﬁ9;¼
ﬂ Vﬃﬂ	(ﬃﬂ(2ﬂ{ﬁﬃ	
>  6; 2"12ﬂ}ﬃ	:ﬁ9;¼  zx<"1vw"%I



















C	&"%Cﬂﬃ7ﬁ"156C'G"	o\GVX V~[WuVU%¬DVﬂ`Q`#¬Vﬂ_GVz{9#"ﬁﬃ!ﬁﬃ	< >	(&ﬀﬂM'"% !ﬁﬃ	6Cﬂ
BC	(5ﬁ"	I}>	(5(ﬂN	
ﬁﬃ	67ﬀ01	6"% *ﬁﬃﬂ	((ﬁﬃN5(	& ﬁﬀ7~MTﬂ
	6"% ﬁ="%$ﬀ"% $	ﬂ ﬁﬃN5(	 'ﬁﬀ7?CDﬁﬁ=	 .Hﬁ
 .=01ﬁ"% 8$:lmﬁ"% 
C'G"	:>;6N	(2"].7C'G"	<








; ?+'	(2" Cﬂ""ﬁﬀ~+ 2ﬂ	
	ﬁﬀ
<z{lL"  	}8J ¡ﬁHªM{DI
ﬁﬃﬂ	  	7ﬀM>B}ﬁ=&,	 ﬀﬂ£Y"% ﬁMEﬂCﬂ"%="ﬁM/"% .ﬁ 2ﬂ	'
	7ﬁ==0%01ﬁM
 Ksﬃﬂ	&  D	ﬀ}9;s01	(2!ﬀC?>*ﬁﬃﬂ	?ﬂCﬂ"%="ﬁH"% ﬁ=?ﬁﬃﬂ	:9#"%012ﬂ	 	G
lmDﬁ=	}ﬁ














































>   	6ﬃﬂ(2?Cﬂ"ﬁ;ﬂ ?ﬃ"%; zx<"1vw"%I
5  ﬃ	( sﬃﬂ-2;Cﬂ"ﬁNﬂ ?N	( z7 ﬂﬂ7ﬁﬃ	 N2"1&01	(5ﬁ
=I





 ﬁﬀﬂﬁ=ﬂNﬁ"]5(0%0#0%"% 8,	(2!ﬁ=;ﬁﬃ	<>BL&$ﬀN	 'ﬁ
ﬂ5(ﬂ?C	ﬂJ
z 	
I   Dﬂ  "%" 	ﬁ=ﬂ"N+'"ﬁ   Dﬂ N5(N	<zﬀCﬂI}ﬁ=3N	(
 (M±ﬁ=7N	<5(ﬂN	6ﬃ	(7"Y{ﬁ=.N	
>  Dﬂ " 2"%7ﬀ~ $012ﬀ+'"1   Dﬂ ?ﬃﬂ's01B7ﬁﬁﬃﬂ	6Nﬂ ﬂ	Dﬂ
 Dﬂ BM2ﬂﬁM'N 	~M 01B7ﬁ "ﬁ=7"Y
ﬁ=.7ﬃ8"%
>  Dﬂ ﬂ	, 2"7ﬀ~ $&012ﬀ2ﬀ¡z2"ﬁﬁ=ﬂI
 Dﬂ BM	$NNﬂ ﬂ	~M 0]£ﬁ ﬃﬂ	(ﬃﬂ7"ﬁ
!ﬂ³³ ³F"% ﬂ&0%09#ﬃﬂDﬁ|lm&A"ﬁﬁ=	<z&Ł  ®ﬂIL2ﬀﬂ>>	(2«7ﬁﬃﬂ	<5(ﬁ=0B
ﬂ01	(5"°«s"Ys ﬁﬂ 0;ﬁﬁ=	ﬁ=	(2?"% 


















	 ﬂ5-	(2?"% !ﬁﬃ"°LﬀﬂM(>; ND>BDM'Cﬂ
	A"HJ
z 	ªﬂI   Dﬂ ﬂ	,N "" 2"%7ﬀ~ 	N N2"ﬁ|2ﬂﬀﬂﬁ zpqv s7ﬁ=& ﬂ2ﬂ
2< ?lLI
 (M	$ ﬁ=7N	6; 	~M$ﬂ"	& ?ﬃﬂ	(ﬃﬂ7"ﬁ={ﬁ=7N	
   #ﬃﬂs$ﬂ"	 ?;	:ﬁﬃﬂ	6Nﬂ ﬂ	
> 2"%7ﬀ~<	N& ? ﬂﬀ z5(7ﬁ=&0lm(.	Dﬁ=5M/I









ﬂ ﬂﬀ .Lz=	5(	&Cﬁ=.5ﬀ~5"10%0ﬂ'¬Q-UW` 9?ﬃ8"15ﬃ
z= 	I
D"% .ﬁ=	((2NAB`^_w 9#ﬃﬂ ILs
	0]ﬁ"	6Cﬂ ﬀ G'ﬁﬃﬂ	6  <Fﬁﬃﬂ	 #
	(5(	"	(2N	"ﬁﬃ	}ﬁﬃﬂ	6Cﬂ	A"
VU [WLz7" !ﬁﬃﬂ	6 7ﬁﬃ£Jlm(lH rsﬀILﬂ}ﬁﬃﬂ	!7ﬀAA"N  °Q `z7"% !ﬁﬃ	!
ﬀﬂﬁﬃJ vw"1xy"I&J
z 	 'I $ﬂ"%+'ﬂ ﬂ('¬Q(U1`ﬂVﬂ "%,ﬀ="VU[Y ﬂﬀ  ﬀ~7Q`~ 
.& N2ﬂ















?;"1 }ﬁﬃﬂ	& N5(ﬂ ﬂ2ﬂ	? 	(2!ﬁﬃ"YCﬁﬁ=	 N'









































ﬁ=	&$?ﬃL09;sﬃ(2N N0ﬁ=	& ﬂﬁ"	(ﬁ8Cﬂ"15(0ﬂABﬁﬃﬂ	6 ﬂﬂ7ﬁﬃ	 
2"]01	(5ﬁ
.-5(5(ﬂ





&Ł. 'I"% ;5( 'ﬁ





5-?Cﬂ0]	N	 'ﬁ"%+'	s  °Q `~s" !ﬁﬃﬂ	6Aﬂ0%019?" $	5-	CﬁHA
ﬂﬁﬃﬂ	  	}
k
Oz  ﬁ 	ﬂ%®ﬂªﬂI&J
z 	  I ﬃﬀ
 ,ﬂ C&
ﬁﬀ
	 ;2ﬀﬂﬁE°$ﬂ"%+'ﬂ !ﬀﬃ'ﬀjW>		<	ﬁ	( $" >ﬁ=	ﬁ= 
ﬃﬂ	M>~
{9#"%0%015-?C&







Ksﬃﬂ	!ﬁ"% 8$Q&_DQ<Q'[  QVm§;SuﬂQ&`39;ﬀ012? ﬂﬂN0%0?Cﬂ
	-5(	(2ﬂ	qaU%¬&^`  uPu_&ﬁﬃﬂ	601Dﬁﬁ=	L(2 
	(5Dﬁ"	













Lz{ﬁﬃ	6 ﬂﬂ7ﬁﬃﬂ	& Nﬂ ﬂ	sCﬂ0ﬀ}< NIL0Y
ﬀ	6Z(^_G_Q(XWV~[1UY(Q6\Q`~[WQ&`Z(Q\&9#"ﬁﬃN6Cﬂ
ﬁ="°s"% ﬁ.2ﬀ~5(	-2#>8N& ?"% ﬁ=	&
ﬂ$ﬁ"	6Cﬂ ﬀ 
Aﬂ0%019;	(2!>#Q_DQ* 		 	D	   236Cﬂﬁ=="YLﬂAYﬁ=	 ?"% 'ﬁ
2ﬀ~5(	(2!>#Q'[]V  2ﬂz7" Nﬁﬃ	
5- 'ﬁ=	ﬁ
 IL 2N5( 'ﬁ="% 8"% $6
	ﬀ?Cﬁ"	6Cﬂ
 ﬀ .'s"% J
z 	
	I  ﬂﬂ, 		 >	,ﬁﬀ	$ﬂ"% >&"ﬁ+ﬀ~	 	ﬁ= ﬃﬀ6$+ﬁ"%$ﬁﬀ~6"+' +'	 
9?ﬃ|M	$		E" N-2ﬂ	<VU[Y=ﬀﬂ ﬂ2?ﬃ" Cﬀ 8"Yﬃ	(2 >	(	 NDﬀﬂ
 n ﬃﬂB
		E"% 8  	(2ﬂzﬂﬃﬂ	I}9;sCﬀ 8"Yﬃ	(2ﬂ
;	











ﬂ ﬂﬀ Nz{ﬁﬃ	!C	(5"]0ﬂ"ﬁ=	PﬂVU1`ﬂV;	 ﬁ"1ﬂ ﬂ	-2;" BM'M{

















	<5- 5(	 	(2ﬂ ﬁ=	6A" ﬂ0%0!ﬁﬃﬁ9N	ﬁ=	 !v±z{vw"%I}¥*V ﬀ
	
ﬁﬃ	!7ﬀﬂ>	7ﬀ ﬂ5ﬁ"	6N.2?"% 7ﬁ=	(-23ﬂABﬁﬃﬂ	6"% 2"15(ﬁ"	:ﬁ=;ﬁ="%$ﬂ$	L6$	 	"15<z7ﬁﬃﬂ	}ﬁﬃ =C	(5"%A"15&I
" ﬁ=	Cﬂ	ﬁ=ﬁ"1ﬂ ﬂs"% #	
		ﬁ=( <&Ł
	  !ﬁ





	<	&N+ﬁ=	(6"ﬁ+(U 2ﬂÌaU  ﬂ&, 	+(,ﬂ ﬁ+'ﬀﬁ=	($ﬂ""1




 v		<	N+ﬁ=	-6"%+'[WQ&` 2Vu ,Ë
 

$ﬂ"	 01	ﬁ=7ﬃ8"%N{ﬁ=7ﬃﬂ	&sﬃ"Y 9?"A	( 01	-ﬂ"% 8$ﬀﬂË"% 2"15({Vﬂ`$M	$

















































[  %¬ Q(Aﬂ  ﬁ=?ﬁ=	0%0ﬁﬃﬂ	:ﬁﬀﬂﬁﬃﬂ % ﬂ7ﬁﬃﬂ
> 	$ﬂ"1<	ﬁ=	,
ﬁ7ﬀﬂﬁﬃBM%$M





5- 7ﬁ7ﬀ~5ﬁ"] !9#"ﬁﬃ!Vﬂ_U >ﬀﬂJﬁﬃ8"YL(2 	(5ﬁ"	6$	 .Hﬁﬃﬂ	6015(ﬁ"	6$	7ﬀ 2;" ?
[  ¬8Q`~9#ﬃ"]5ﬃﬂ











ﬁ8Cﬂ"15-0%0# ﬂﬂ7ﬁﬃﬂ	& ﬂﬂ"% !9#ﬃ"15&ﬃ!Vﬂ_DUBﬃs$ﬂ
&?Nﬁ"15-0%"Y	(2?"% ﬁ=6Cﬀ
	<C	-5ﬁﬀ~0ﬂC7ﬁ"]501	I&J











  ﬃ8 ?"Ys	((2"% 8$;ﬁﬃ	:>, z7Cﬂ
ﬂ$ﬂ
	"	(£ﬀﬂﬁﬃ8I




  ﬃ8 ?"Ys	((2"% 8$;ﬁﬃ	:>, z7Cﬂ
ﬂ$ﬂ
	"	( ﬁﬃI









)6ﬁﬁﬃﬂ	!	$ﬂN	 'ﬁ=0ﬂ01		01v Cﬂﬃ 0]$#"YsA"0;
2" ﬂ7; 2;ﬃ;$	 	(ﬀ
	5(	&Cﬁ}Aﬂ







	(	6N" N(5(5(	& ﬁﬀ~0ﬁ8C	.?®s ﬂ2N?®
ﬁ
	E77ﬁ=	&





&0ﬂ ﬂﬀ .E.ﬁ=	Nﬁ"]5(0%0*ﬁ"%$ﬂ$	&L ﬂﬂN01ﬀEﬁ
	G@sCﬂ"ﬁ=5&ﬃN5(ﬂ ﬁ=ﬀG









0%0N7ﬀN	-2BMKsﬃﬂ	<5(ﬂ ﬀ$ﬁ"1ﬂ ?"Ys ﬁﬂ 0














































	 ﬁ=	& ﬂ5(	v ﬃﬂ'L:9N	-0ﬁﬃNﬂAH5(#Cﬂ01	N	 'ﬁ"%+'	L ﬂ2ﬀﬂ>ﬂ















 ﬂ5-	6"% !ﬁﬃﬂ	6 ﬁﬃﬂ	('7ﬁ=xy"%Cﬀ5( ?"% !ﬁﬃ	6?"12ﬂ201	-. 2!v6"°
5( #"% !ﬁﬃﬂ	:9;	ﬁM
= ﬁ=	






































#" 4#M M n MYJ(pE$Dﬁ"ﬂ"ﬁ~M8j!>ﬂ="12$	(s&ŁﬂŁªM
pm01ﬂ
2"1	ﬁ=-.x*=,M)*5-5(	 ﬁ=ﬁ=ﬂ ﬂ	< 2;" ﬁ=ﬂ ﬂﬁ"1ﬂ ?"% *lm	,	"ﬁ"1?v
¢ﬀ~	M' £JFLMT7ﬁ  ﬂ	+'=xy"%0
 2?)NM  
&01	Lz	-2.DM/I
ﬂGGﬀ~	s"% !ﬁﬃ	 Hﬃﬂﬂ ﬂﬂ01$; 2  =Cﬂﬃﬂﬂ01$;ﬂA£ﬁﬃ	 T s7>	"1& 




5ﬃﬂﬁ=	&$ﬀ"1  .-¢ﬀ% JKsﬃﬂ	:v¢ﬀ~	:lm $ﬀ~&$	< ﬂ2?"ﬁ










2ﬂ	LﬂA T	( 8"% $ﬂAYﬀ0pm01	;	 ﬁ
M £J  (M(Mx<
	(	 '>	=$z=	(2BM/I
 # "	G0YLﬂABlm $ﬀ~&$	ﬂJ
j!>"12$	<z  GM/I





















2ﬂ  Hﬃ"%0](2ﬂ	0%Cﬂﬃ8"1(s&ŁﬂŁ M








































¢ﬀ~	M' £J T(5+  ﬀﬂ,	 ©&Ł.8Łﬂ ﬂŁﬂ ®M






ﬂC£@2ﬂ	601 (5(5(	 'ﬁ>¢ﬀ~	M= Jvjﬀ0%01	Dﬁ"% N2ﬂ	601?5" 
ﬁ
<2ﬂ	60%" $ﬀ"Yﬁ"1¢ﬀ~	













  "15ﬃﬂ	&0Jlm	Lﬂ"%$ﬂ" ﬂ	s0"% $ﬀ"Yﬁ"1¢ﬀ~	L2ﬀN>
¢ﬀ~	M8KL01	 5(	(s&ŁﬂŁ  BM4	"1	9>8NxNM
4	>8ﬀ





Cﬀﬁ= ﬂ  D	(& ﬂ{vCﬁ"Yﬁ=	ﬂJlm601& $ﬀ~	:>'
¢ﬀ~	<ﬀ T	 ﬂ)<$	<z7 G   :=" (50]	IDM"% 'ﬁ=
pLﬁ"1	 8 ﬂ	(2ﬂ	-{v  1$ﬂ7@&ŁﬂŁﬂŁBM
Í
















	<   ©"% !v¢ﬀ~	 := J  (5+   ﬀﬂ=,	 ﬂs&Ł.8Łﬂ£ 8&ﬂﬂ BM
4	>8ﬀ
5ﬃ8"1x!	(ﬂ$	JpwG



















2ﬂ	:4w" =,4jﬀ~2ﬂﬂ0%A EMxNM°JFH5ﬀL 2 6ﬀ~="%A.5DﬀjY"% |v<'
¢ﬀ~	E 	$ﬁ"	?ﬁ=Dﬁ=	N	 'ﬁ
DM' J









ﬂ01(ﬂ7>ﬂ J8:ﬂ ﬁ=">ﬀ~5"  N&0	7ﬁﬀ~2"1?N	-2"15" ﬂ N2ﬂ	:ﬁ=	8ﬁ=£L& ﬁ"%$ﬀ~B}'
5(BDM' J')< ﬀ~"]





&,DM ?Cﬂ01ﬂ ﬂ-@&Ł. 	BM
Ks
=,4#>	&7ﬁ=|lwM°JK@ﬃ	:?"°7ﬁ=ﬂ7NﬂABv
¢ﬀ~	M(lmﬂ ﬂ2ﬂﬂ 1 	9  ?ﬂ,s&ŁﬂŁ
	BM
rsﬀ~&+'. #ﬂ012ﬂ}J(pqﬀ=,0%,ﬂ"1,ﬂ$ﬀDM' £JFHﬂ ﬁ=	}lL" $  #






























"% 2ﬂ	ﬁ "% ﬂ2ﬂ	Dﬁ=	?"% ﬁ=	
"% 8A0 "% A0]	(5ﬁ"1ﬂ 





















" ﬁ "% 'ﬁ
 "ﬁ"	























































ﬂ7>ﬂ  	6 ﬂﬀﬂ	001	<z # "£M "°sI
j	 'ﬁ
	<2ﬂ	6
	(5&ﬃﬂ	
5&ﬃﬂ	<	 NK}8C0]$ﬂ"1	6$ﬂ?Nﬁ"]5(01	<zK  #x4	I
 
	D>ﬀ
5&ﬃ" 	8ﬁM 7ﬀG="1	ﬀHM/A 
a
rtx
ib
o-
00
00
00
63
, v
er
sio
n 
1 
- 6
 F
eb
 2
00
6
